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The drawings show an interesting use of Timken 
STW bearings, which have steeper race angles 
than the usual Timken bearings and, therefore, 
carry the high thrust load set up in an installation 
of this kind. 
Adequate radial support is also afforded, ensuring 
the maximum stability of the bearing. These 
bearings are pre-loaded, and an economy in the 
size of one bearing has been possible, since the 
reverse load is considerably less than the main load. 
One of the outstanding advantages of Timken STW 
bearings in an application of this kind is their 
low ‘starting torque’. 


BRITISH TIMKEN LTD. 
DUSTON, NORTHAMPTON; AND BIRMINGHAM 


Telephone: Northampton 4921 /8. Telegrams: Britimken Phone Northampton 


Subsidiary Companies: Fischer Bearings Co. Ltd., Wolverhampton Timken-Fischer 
Stockists Ltd., Birmingham 


REGD. TRADE MARK: TIMKEN 


MADE IN ENGLAND 
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-oeFOR PLANT & MACHINERY 
OF ALL TYPES: 


POWER PLANT incjuding:—Turbo Alternators, Steam and Diesel Engi 
Generating Sets, Air Compressors, Pressure Vessels, Steam Engines, Diese 
Pumps, Fans, AC and DC Electric Motors, Starting Equipment, Transforme: 
gear, Motor Generating Sets including Anodisers, Welders, Rectifiers, Frequency Changers 


PROCESS PLANT inciuding:—Mixers, Blenders, Filter Presses, Hydro f \tractors, 
Crushers, Disintegrators, Driers, Ball Mills, Tube Mills, Jacketed Pans, G! ss lined 
Rubber lined and Stainless steel equipment, Vacuum and Refrigeration Plant, | stillation 
equipment, Paint Machinery, etc. 


PLASTICS MACHINERY inciuding:—Two-roll Mixing Mills, Pre-form ‘ ibletting 
Machines, Hydraulic Compression and Injection Moulding Presses, Pumps and \ccumy. 


lators, Extruders, Vulcanising Pans. 
MACHINE TOOLS including :—Centre Lathes, Capstan and Turret Lathes, Millers 
Shapers, Slotters, Grinders, Borers, Planers, Drills, etc. ; 4 on 
CONTRACTORS? PLANT inciuding:—Tractors, Compressors, Dumpers, Excava. . 


tors, Grabs, Hoists, Paint Sprayers, Mobile Cranes, Electric Hammers, Locomotives ws ‘ 
Concrete Mixers, Concrete Pumps, Roller Pan Mills, Sawbenches, Overhead Travelling osited t 
Cranes, Pumps, Rollers, Locomotive Steam Cranes, Portal Cranes, Derrick Cranes, Load. 
ing Shovels, Weighing Machines, Scaffolding, Winches, Weighbatchers. 


BOILERS OF ALL SIZES jnciuding:—Cochran, Economic, Lancashire, Vertica| 
Cross Tube, Vertical Multi-tubular, Babcock and Wilcox Watertube. B 


SHEET METAL MACHINERY inciuding:— Power Presses, Guillotines, Plate 


Bending Rolls, Press Brakes, Slitters, etc. 


STEEL OF ANY DESCRIPTION inciuding:—Steel-framed buildings, Tanks of 


all sizes, Rails, Railway Track and Accessories, Sections, Structural Steelwork, Pipes and A 


Fittings. 
B00 
Of COwPan } 
od, 


© Driven 
Engines, 
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WOOD LANE, LONDON, W.12 
*Phone: Shepherds Bush 2070 ’Grams: Omniplant, Telex, London 
STANNINGLEY, NEAR LEEDS 
*Phone: Pudsey 2241 °Grams: Coborn, Leeds 


SUNBEAM ROAD, LONDON, N.W.10 SONS AND COMPANY LIMITED 
‘Phone: Elgar 7222/7 °Grams: Omnitools, Harles, London Established 1834 With 
And at Kingsbury (Nr. Tamworth) - Manchester - Glasgow - Morriston, Swansea - Newcastle - Belfast - Sheffield - Southampton - Bath 
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wedged stillage trucks will carry 20 cwts. at: 


works 


they need re-charging with about 4 units of electricity. 
| Tow That’s economy for you. At night they simply pluge quip 
oe into the charger which automatically switches off when}. gl: 


they are ready for the next day’s work. Delivery is 
good at present. May we arrange a demonstration— Techr 









Only 12 inches high Self-contained power A few short strokes This handle controls 


the stillage table gives 


unit contains motor, life the loaded platform forward and reverse with your nearest service depot ? 


you an area of more shock-proof automatic drive, steering and or an 
than 10 square feet. clutch and reduction release valve lets it braking. Little skill 
gear. down again. is needed. forwa 


For those who 
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4 inches. A_ simple | 
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prefer a high 
stillage. The 


table has a 
area of 13 
square feet an 
stands 27 inches ; 
high. 4 
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DIAMOND MOTORS (WOLVERHAMPTON) LTD. Upper Villiers Street, Wolverhampton. Telephone: Wolverhampton 21625 
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WORDING OF ADVERTISEMENTS: Approximately the firs. 25 letters of each 
! advertisement are set in heavy type. Advertisers are therefore advised to begin their 
| TBPPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED, TRAFFORD PARK, MANCHESTER, 17. & advertisements with the words they want emphasized. 
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: A Metrovick 50 amp 
i Atomic Hydrogen 
Welding Set. 




















PUBLIC APPOINTMENTS 





UNIVERSITY OF ABERDEEN 


LECTURESHIP IN ENGINEERING 





lications are invited for a LECTURESHIP in 
ENC TNEERING. Candidates should possess an 
Honours Degree and practical or research experience 
in either civil or mechanical engineering. 
—_ — to £800 per annum (initial placing accord- 
ing to qualifications and experience) with F.S.S.U. 
and children’ 's allowances. Part of furniture removal 
expenses to Aberdeen refunded. 

Conditions of appointment and forms of applica- 
tion should be ob d from with 
whom applications (eight copies) should be | jodged w 
12th January, 1954. 

Applicants outside the British Isles may submit one 
copy of applcstion. 





The University, Aberdeen. E64 


UNIVERSITY COLLEGE OF 
SWANSEA 








DEPARTMENT OF ENGINEERING 





CHAIR OF CIVIL ENGINEERING 





Applications are invited for appointment to. the 
CHAIR of CIVIL ENGINEERING in the Depart- 
ment of The appointment will date 
from October Ist, 1954. Initial salary £1700 per 
annum with superannuation and family allowances.— 
Full particulars may be obtained from the Registrar, 
University College, Singleton Park, Swansea, to 
whom applications must be sent by Saturday, 
January 30, 1954. E6424 





GLAMORGAN EDUCATION 
COMMITTEE 


NEATH TECHNICAL COLLEGE 





ASSISTANT (GRADE 8B) IN ELECTRICAL 


ENGINEERING 





Required, for September, 1954, at Neath Technical 
Coleg , ASSISTANT (GRADE B) IN ELEC- 
TRICAL ENGINEERING. Candidates should 

a Degree in Electrical Engineering, and, if 
ible, some industrial and/or teaching experience. 
work of the partment includes 

National and Higher wetions Certificate Courses in 
Electrical and \ ing 

Application forms, pt from the under- 
signed on receipt of a stamped, addressed, foolscap 
envelope, — = returned by 9th January, 1954. 

di lify—Emlyn Stephens, 
Director of phates, County Hall, Cardiff. esas 











SURREY EDUCATION COMMITTEE 
KINGSTON TECHNICAL COLLEGE, 
KINGSTON HALL ROAD, 
KINGSTON-UPON-THAMES 





MAINTENANCE ENGINEER 


Applications are invited for College MAINTEN- 
ANCE ENGINEER. Duties will include general 
maintenance work throughout the College building, 
including laboratories and workshops of the Science 
and Engineering Departments as required. Experi- 
ence in engineering industry essential, ability to 
operate lathe, general knowledge of ‘mechanical, 
ting and electrical installations desirable. Salary 
scale, £420-£495, plus London weighting £30 p.a., 
if over 26. Post superannuable. 
Applications to be sent immediately to a 





BATTERSEA POLYTECHNIC, 
LONDON, s.w.f 





SENIOR LECTURESHIP IN MECHANICS 
OF FLUIDS, 
LECTURESHIP IN MECHANICS OF FLUIDS 





Po wey are invited from suitably qualified 
tes a British University for a SENIOR 
PECTURESHIP IN MECHANICS OF FLUIDS 
and a LECTURESHJP IN MECHANICS OF 
FLUIDS in the Civil and Mechanical Engineering 
Department. Salary: Senior Lecturer, £1076 or 
£1088 by £25 to £1238 ; Lecturer : £976 or £988 
by £25 to £1088. Further particulars may be obtained 
from the Clerk to the Governing ly, by whom 
applications should be received not later than 3ist 
December, 1953 Si 





INDIA 


WELDING ENGINEER 





WELDING ENGINEER required urgently in 
India for os locomotive workshops at Chit- 
taranjan, Must be practical expert in 

odiihan technique and be proficient in all 
branches of welding, including the use of automatic 
welding machines. Must also be prepared to give 
instruction and practical demonstration to welders 
in workshops and to apprentices in Works’ Technical 
T School. Salary: married, £900 p.a. (tax- 
able), plus tax-free ainnenes of £1025 p.a., with 
additional allowances for children ; single : 
=. ome & plus tax-free allowance of £635 p.a. 

accommodation, free medical 


cates free 4 y & return passages ; kit allow- 
ence. Contract for two years with possible extension. 
— forms obtainable from Common- 
Relations Office, Room M.S. 41, Downing 

Street, London, S.W.1. E6408 
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PUBLIC APPOINTMENTS 





CAMEROONS DEVELOPMENT 
CORPORATION 


BRITISH WEST AFRICA 


MOTOR MECHANICS 





Cameroons oo ge Corporation aie for 
service in British West Africa MOTOR ECH. 
ANICS. Candidates should possess po educa- 
tional background and have served a full apprentice- 
ship ; thorough experience in the maintenance and 
repair of petrol-engined vehicles is essential, whilst a 
knowledge of diesel engines is also desirable. Age 


PUBLIC APPOINTMENTS 





HER MAJESTY’S COLONIAL 
SERVICE 


MATERIALS BRANCH, PUBLIC WORKS 
DEPARTMENT, KENYA 








Appointment is on contract/gratuity terms for 
40-48 months. lary, according to age, experience 
and war service, in the incremental scale £830-£1410 
p.a. plus temporary variable non-pensionable allow- 
ance not exceeding £350 p.a.; gratuity of 134 per 
cent. of oy substantive salary drawn, payable on 





limits 24 to 35 ; commencing salary in i 
scale £775 to £1175, according to experience. 

First-class passages are provided to and from the 
Cameroons for officers and their wives, together with 
free furni: n during r in the 

bi ‘amount of free lighting 

a fuel is also provided and necessary transport. 
An outfit allowance of £80 is payable on first appoint- 
ment. Children’s allowances are payable up to a 
maximum of two. Officers are required to a 
10 per cent. of their salary to a Provident Fund ; 
Corporation contributes 15 per cent. Tours of mt. 
18 months, with one week’s leave on full pay for each 
month of service if the officer is returning for further 
service, otherwise half the amount of leave. 

Applications, giving full particulars in writing, to 
Rubber and Mining Agencies, Limited, 52, Leaden- 
hall Street, London, E.C.3. 








contract. 
Candidates, who (a) should be under 26 years of 
age, must hold a recognised University Degree or 
Diploma in Civil E ing carrying exemption 
from Parts I and II of the A.M.LC.E. examination 
or be A.M.LC.E. and have had at least two years’ 
approved practical experience, of which at least one 
year must have been spent on materials testing and 
control, soils, concrete, bitumen, &c.; or (b) be 
under 40 years of age and possess an Honours Degree 
in Physics, including Pure and Applied Mathematics, 
and a sound knowledge of electronic and light elec- 
trical engineering. 
For the selected candidate holding qualification (a) 
duties will mainly involve the control and execution 
of tests in the laboratory and field on soils, _ soil 
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THE PARSONS AND Marine 
ENGINEERING TURBINE 
RESEARCH AND DEVELOPMENT 
ASSOCIATION (PAMETRADA) 





The Parsons and Marine Engineerj 
Research and Development pm (Pane ttbine 
fon  eopicntions for the following vacancies « 

RUMENT ENGINEERS, to supervise ; 
cleeanen calibration and installation of j the 
ments on research assemblies, and to advise on — 
of measurement and the choice of ij instruments, 

(2) MECHANICAL ENGINEER, for ; esearch 
— work on steam and gas turbine Pn 


"o. ENGINEERS or SCIENTISTS, for Tesearch 
n combustion, aerodynamics and heat transfer, 
ona) ENGINEERS, a design work on steam and 
gas turbine machiner 
(5) MECHANICAL ENGINEERS, to assist in the 
full-scale testing of steam and gas turbine machinery. 
Candidates should not be more than about 35 Years 
of age and should preferably possess good Honours 
ees, but consideration will also be given 
experienced men with equivalent qualific ations, ' 
Salaries compare favourably with those in the 
Scientific Civil Service, and there are excciient Super. 
—- and other benefits. 
pply in writing to Research Director, Pa; 
Research Station, Wallsend, Northumb: om 





Stabilisation and on materials used on 
roads | and water construction works ; the selected 





Acknowledgment will only be made to appli 
selected for further consideration. This post is 
exempt from the requirements of the Notification of 
Vacancies Order, 1952. E6438 





LONDON ELECTRICITY BOARD 





TRAINING CENTRE SUPERVISOR 





Applications are invited for the above position at 
the Board’s Training Centre in City, E.C.4. This 
Centre will provide mainly basic workshop training 
for apprentices, but there will also be facilities for 
other types of training courses. 

Supervisor will work closely with the Educa- 
tion and Training Officer regarding the a 
selection and reporting of apprentices. He will be 
required to give instruction, to lecture and to be 
responsible for the general organisation of the 
Centre, including the supervision of the apprentice 
instructors and the creation of appropriate training 
syllabuses. Candidates should have had a sound 
engineering training, should be proficient in the use 
of hand and machine tools, and should have had 
experience of instructing in the basic workshop skills. 
Previous work of this nature in a technical college 
would be an advantage. 

The post is graded under Schedule “C”’ of the 
a Joint Board agreement as Class AX/DX, 
Grade 5, Third Assistant Engineer, and the salary 
range will be from £740 5s. per annum to £900 18s. 
per annum, inclusive of London allowance. The 
commencing salary, within the range, will be in 
accordance with qualifications and experience. 

Application forms from Secretary, 46, New Broad 
Street, E.C.2, to be returned completed within 14 
days of the publication of this vacancy. Please 
enclose addressed envelope and quote Ref. 
V/1694/EE. E6477 


MINISTRY OF WORKS 








HEATING AND VENTILATING 
DRAUGHTSMEN 





HEATING and VENTILATING DRAUGHTS- 
MEN required in London with experience in design 
of all types of heating and/or ventilating systems and 

general domestic for all 
> vena of buildi 

Salary range 96-£628. Starting rate according 
to age, q tions and experience. Promotion 
and pension prospects. 

Applicants should have British nye tech- 
nical standard of O.N.C. or equivalent, and appren- 
ticeship or suitable practical experience of at least 
three rage ~ ae one year in a drawing-office. 

eather. ving age and full details of and 
ae to WG10/CE7 (M), Ministry of 
‘Abell House, John Islip Street, London, S.W. 





holding qualification (b) will be required 
to undertake the testing of materials by electronic and 
light electrical engineering methods. 

Full details on application. 

Apply in writing to the Director of Recruitment, 
Colonial Office, Great Smith Street, London, S.W.1, 
giving briefly age, qualifications and experience. 
Mention the reference number CDE a 





GLANTAWE HOSPITAL 
MANAGEMENT COMMITTEE 





SWANSEA HOSPITAL 





ENGINEER IN CHARGE 





Applications are invited for the apr 


E6425 





ROYAL AIRCRAFT 
ESTABLISHMENT TECHNICAL 
COLLEGE 
FARNBOROUGH, HANTS 





DEMONSTRATORS 





Farnborough, Hants, Royal Aircraft Establis). 
ment Technical College (Selective, Day), requires 
DEMONSTRATORS in (I) Electrical Engineering 
and Physics, (II) Mechanical Engineering. Cand. 
dates should hold University Degree or equivalent, 
preferably with some industrial experience, and 
able to assist in ——. reparation and control 
of work in lab of Senior 
Lecturers. A little ‘eect ‘may be involved, 
Facilities for research and further study may & 








of 
ENGINEER IN CHARGE at the above Rens em 


y on Burnham Scale £375 by £18 t 
£630, Plus £40 special addition and usual! allowance, 





Applicants must have served a full appr 

mechanical engineering and have a sound knowledge 
of the principle and practice of the efficient operation 
of institutional boiler plants and engineering services 
generally, and must also possess electrical experience. 
He will be required to take = 4 of the engineering 
and building att 
above hospital, and will be sunenuinie for the main- 
tenance of engineering plant and services, as 
well as the fabric of the buildings at the above hospital 
and at other hospitals in the Swansea Sub-Group. 
He will be responsible to the Group Engineer and 
work under his direction. 

Possession of one or more of the following qualifi- 
cations is essential :-— 

Higher or Ordinary National 
Diploma in Mechanical Engineering. 

wt aoe nal Certificate of Competency in Marine 

ngineering or the equivalent Naval Certificate. 

Salary ome £525 by £20 to £625. 

The appointment is subject to the provisions of the 
National Health Service Superannuation Regula- 
tions, and the passing of a medical examination, and 
is terminable by one month's notice either way. 

Applications, stating age, training, qualifications 
and experience, together with the names of three 
referees (two technical), should be forwarded to the 
undersigned to be received not later than Saturday, 
2nd January, 1954. 

O. C. HOWELLS, Group Secretary, 
Glantawe Hospital Management Committee. 
St. Helen’s Road, Swansea. E6446 


INDIA 





Certificate or 








RATE FIXERS AND MACHINE TOOL 
DEMONSTRATORS 





Wanted urgently in India, my modern er me 
works at Chittaranjan, West Bengal, experienced 
RATE FIXERS for (a) boiler shop, (b) fnting and 





BRISTOL AVON RIVER BOARD 


_ 


ENGINEERING ASSISTANTS 





Lota are invited for the 

uated appointment of TWO NGINEERING 
ASSISTANTS, (a) Grade X and (b) Grade VIII, 
under the National Joint Council for Local Authori- 
ties, &c., whose conditions, trave allowances and 
examination requirements will apply. Candi- 
dates must be Associate Members of the Institution of 

Civil Engineers and have had extensive experience in 
design and construction of hy works. Full 
details with three testimonials an: “* Assist- 
- t Engines es one Lod (b), should be received by the 

oe 31st tan 1953. 


‘Clerk to the Board. 


~ ~ Street, Bath, 
1953. E6374 


rd December, 





ATOMIC ENERGY RESEARCH 
ESTABLISHMENT (HARWELL) AND 
ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT (ALDERMASTON) 


DRAUGHTSMEN 





Opportunities exist on a wide variety of mechanical, 
electro-mechanical, electronic and chemical plant 
work. Vacancies include posts in higher grades. 
Hostel acco: tion available. Reasonable 
housing prospects for married applicants. 

— — age, experience, qualifications and 

salary, to Establishment Officer, A.E.R.E. 
~— NrE Bideot, Berks. E6450 


ag shop, (c) foundry, and (d) smithy and f< 
and MACHINE —_— DEMONSTRATORS 
(a) tg section, ad tt machine shop, and () 
machines. 


maximum starting Salary of 
approximately £500, plus increments for experience, 
for fully qualified man. Post subject to Teacher 
Superannuation Acts.—Details and forms fron 
Principal, to whom completed forms must be r. 
turned within fourteen days of this notice. E6364 





HER MAJESTY’S COLONIAL 
SERVICE 





DEPARTMENT OF AGRICULTURE, ADEN 


















ASSISTANT IRRIGATION ENGINEER 





Ap with emoluments of 
up to £1505 p. ~ "ls a cost-of- living allowance no 
exceeding £243 p 

Candidates pal hold a recognised Universiy 
Degree or Diploma in Civil Engineering carryiyj| 
exemption from Parts I and II of the A.M. ice 
examination, plus at least two years’ approved prac} 
tical experience, or be A.M.L.C.E. They should & 
competent surveyors and have had experience 
drainage projects. The selected candidate will & 
required to take part in an extended investigation d 
surface and underground water potential in the Ada 
Protectorate. ( 

Full details on application. 

Apply in writing to the Director of Recruitmen 
Colonial Office, Great Smith Street, London, S.W.| 
giving briefly age, qualifications and experien. 
Mention the reference number CDE 144/2/02. : 

E641 








MINISTRY OF WORKS 





STRUCTURAL ENGINEERING 
DRAUGHTSMEN 





STRUCTURAL ENGINEERING DRAUGHIS 
MEN required in London, at Risley (Warringtoi) 








t--- a Applicants ag have =— Harwell (near Didcot, Berks.), Reading and Cs} 
caperience erable, but not essential. $ ; = ion available for single men at Ris! 
ied, £750 p.a me y plus ——. mete and Harwell. 





of £850 p.a., with 
—_ £750" p.a. oa ~ tax-free allowance of 
p.a. Free furnished accommodation, “~¥ 


medical expenses, free first-class return 
kit allowance. Contract for two years with P 


London salary : Up to £628 per annum. Starti 
er according to age, qualifications and experien 

ates outside London slightly lower. 
Li should be experienced in design and 





Room M.S. 41, Downing Street, London, S.W. 





BOROUGH OF SWINDON 





DEPARTMENT OF THE BOROUGH 
ENGINEER AND WATER ENGINEER 





ELECTRICAL & MECHANICAL ENGINEER 





Applications are invited for the position of ELEC; 
TRICAL and MECHANICAL ENGINEER in | 
Department of the Borough Engineer and Wate: 
Engineer, at a salary in accordance with A.P.T., 
Grade VI (£670-£735 ay annum). 

Candidates should be appropriately qualified and 
preference will be given to the holders of a University 
Degree in Electrical Engineering, together with some 
experience of mechanical ———s. 

Housing 

Applications, on forms obtainable from me, must 
be returned not “as wo 2nd January, 1954 

URRAY JOH 


Town Clerk. 
E6440 





Civic Offices, Swindon, 
December, 1953. 


t. App 





of either or structua 
steelwork. The work is varied and not confined 
standard schemes. , 

bl Althoy 


of p 
aot. established posts, many ‘have long-term » 
are held periodically tot 








A vacancies. 








Write, stating age, hationality, experience # 
locality preferred, to Chief Structural Engine 
Ww ay ro 3 (K), Ministry _. _ Abell Hou 
John Islip Street, London. S E563! 

BRITISH RAILWAYS 
EASTERN REGION 
RESIDENT ENGINEER 





RESIDENT ENGINEER required, to take cha 
of large railway tunnel contract involving us 
shields in clay, together with earthworks, bné 
works, drainage, &c. Previous tunnelling experi 
essential. Position to be taken up February, 1% 
and will terminate en completion of works.—Af 
in writing, giving full particulars of , experic 

ualifications and salary required, to ivil Engio 
ritish Railways, Eastern Region, King’s 
Station, London, N.1. E64 
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Film on the Evolution of Flight 


A FILM recording the evolution of flight in the 
last fifty years was shown recently in London. 
It is probably the first film on the history of flight 
to be compiled from authentic film records. The 
film is necessarily condensed—its running time is 
fifty minutes—and although it was produced 
primarily to serve as an historical document, 
the drama of the story it unfolds, together 
with its manner of presentation, merits its 
inclusion among the best documentary films yet 
produced. The film, which is entitled “‘ Powered 
Flight, the Story of the Century,” deals primarily 
with Britain’s contribution, but gives due credit 
to France, Germany and the U.S.A. for the vital 
part they played. It has been compiled almost 
entirely from original moving pictures of the 
aeroplanes and events that have made aviation 
history, and it illustrates not only the advance of 
aircraft design and performance, but at the same 
time the effect of that advance on social evolution 
itself. The wealth of original material existing 
was only realised when the Royal Aeronautical 
Society, concerned lest early films should be lost 
through neglect or ignorance of their value, 
investigated likely sources in Britain. The 
satisfactory results of its research inspired 
the idea of a composite film, reviewing Britain’s 
contribution to the development of powered 
flight. The most difficult period to cover 
was from 1903 to 1914, for the ciné camera 
as well as the aeroplane was.in its infancy. The 
bulk of the material came from the film archives 
of Britain’s War Office, Air Ministry and Cen- 
tral Office of Information, but the search 
for “ missing links’ was widened to include 
newsreel companies, and official collections in 
France, Germany and the U.S.A. With the help 
of Dr. A. M. Ballantyne, the Secretary of the 
Royal Aeronautical Society, little-known private 
collections were also found. In many cases it 
was only the expert knowledge of Mr. Peter 
Masefield and Mr. Peter Brooks, representing 
the society as technical advisers, that made it 
possible to identify early aircraft and events and 
decide their place and significance in the chronicle 
of powered flight, and the age of some films pre- 
sented the film makers with many technical 
he The film was made by the Shell Film 
nit. 


Mr. Charles Grey Grey 


It is with regret that we record the death 
of Mr. Charles Grey Grey, aged seventy-eight, 
founder of the Aeroplane, which occurred 
suddenly after his arrival at an Admiralty 
reception on Wednesday, December 9th. Mr. 
Grey had been an ardent champion of air trans- 
port from its earliest days, and was a founder 
member of the Royal Aeronautical Society. As 
early as 1908 he was detailed to watch the develop- 
ment of flying machines on behalf of the Autocar, 
and three years later, in association with Sir 
Victor Sassoon, he founded the Aeroplane, of 
which he remained the editor until 1939. His 
association with the late F. T. Jane commenced 
shortly after the founding of the Aeroplane, and 
in 1916, upon the death of Jane, he received a 
half share in the publication, which has since 
been known as All the World’s Aircraft. Until 
his resignation in 1941 this publication was com- 
piled in the offices of the Aeroplane. During the 
years after 1939 he had been air correspondent 
to the Edinburgh Evening News, Yorkshire 
Evening News, Lancashire Daily Post, and other 
papers here and overseas. He was the author of 
several historical and technical books on aviation 
subjects, Mr, Grey was born in Regent’s Park, 
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London, on November 13, 1875, and after 
attending the Erasmus Smith School, Dublin, 
proceeded to the Crystal Palace School of 
Engineering. 


University of Nottingham 


THE court of the University of Nottingham was 
informed at a meeting on Wednesday last that 
the council had accepted a gift of £100,000 from 
Mr. C. T. Cripps for the endowment of a Chair 
of Metallurgy and a Chair of Production 
Engineering. Mr. Cripps is the chairman and 
managing director of Pianoforte Supplies, Ltd., 
which produces components for the music 
industry. His company is aware of the need for 
trained personnel in the industry in which it is 
engaged, and this gift has been made in response 
to the University’s appeal to industry in the 
Midlands to support schemes to further engineer- 
ing studies and research. The intention is that 
an appointment to the Cripps Chair of Metal- 
lurgy shall be made for the session beginning in 
October, 1954, when a degree course in metal- 
lurgy, which has already been planned, will be 
instituted. The Senate had previously given 
approval in principle to a proposed degree course 
in production engineering, but the date upon 
which the new Chair will be established will now 
be considered by the council of the University. 


Development of Inventions Bill 


A BILL to amend the Development of Inven- 
tions Act, 1948, has been presented to Parlia- 
ment by the President of the Board of Trade. 
The Act of 1948, it will be recalled, established 
the National Research Development Corpora- 
tion, and empowered the Board of Trade, with 
the consent of the Treasury, to make advances, 
for five years, of up to £5,000,000 for the capital 
expenditure of the Corporation in connection 
with the development and exploitation of Govern- 
ment and other inventions. Under the terms of 
the new Bill, the period of five years during which 
advances may be made to the Corporation is 
extended to ten years, the total amount which 
may be advanced remaining unchanged. The 
period of five years during which interest due 
may be waived by the Board of Trade, with the 
approval of the Treasury, is also extended to 
ten years. The National Research Development 
Corporation’s powers to promote and assist 
research in connection with existing inventions 
are clarified. There is also provision made for 
additional powers enabling the Corporation, 
with the approval of the Lord President of the 
Council and the Board of Trade, to undertake 
research to satisfy specific practical require- 
ments, or in connection with discoveries likely 
to have practical importance, where it appears 
to the Corporation that such research is likely 
to lead to inventions. The amount of assistance 
which the Corporation is enabled to give, 
without Board of Trade approval, to a person 
undertaking the development or exploitation of 
an invention is raised from £500 to £1000 in 
any one year. 


Road Haulage Disposal Board’s Report 


THE Road Haulage Disposal Board, which was 
established under the Transport Act, 1953, has 
submitted its first report to the Minister of Trans- 
port and Civil Aviation. Sir Malcolm Trustram 
Eve is the chairman of the board, which is 
required by the Act to make a report “* from time 
to time and at least once in every six months ” 
as to the progress in the disposal of the property 





held by the British Transport Commission for the 
purposes of its existing road haulage undertaking. 
The present report covers the period from May 
28th to November 28th. It describes the methods 
for the disposal of the British Transport Com- 
mission’s road haulage undertaking and com- 
ments that it would be wrong to think that the 
disposal is a fairly simple matter capable of 
extremely quick solution. In fairness to the 
Commission and to prospective purchasers, the 
report continues, the board feels it right to 
express the unanimous view that the disposal of 
the undertaking at a proper price and to the 
proper people cannot be rushed. About the 
disposal, the report says that a transport unit 
can comprise any number of motor vehicles from 
one upwards, but, without the consent of the 
Minister of Transport, no unit is to include more 
than fifty motor vehicles or to include motor 
vehicles the aggregate weight of which unladen 
exceeds 200 tons. A “‘ unit’ can comprise motor 
vehicles only or can include other property as 
well as vehicles, the word “‘ property ’ covering 
trailers, stores, plant and equipment and, indeed, 
anything not ordinarily regarded as part of the 
vehicle. It also includes a great number of 
different kinds of buildings, garages, depots and 
repair shops. In the first place, the report adds, 
the Commission will offer for sale about 1600 
transport units comprising about 10,000 vehicles. 
More than 2400 of these vehicles will be in small 
units of one, two, three or four vehicles, without 
premises. No unit will include more than fifty 
vehicles, and about one-third of the units will 
include operational premises, in addition to 
vehicles. 3 


Fertiliser Distributors 


AN open meeting of the Institution of British 
Agricultural Engineers was held at the Smithfield 
Show at Earls Court on Thursday of last week, 
with the president, Mr. D. P. Ransome, in the 
chair. The paper for discussion was one by 
Dr. G. W. Cooke, entitled ‘‘ Designs of Fer- 
tiliser Distributors and their Mechanisms.” 
In it, Dr. Cooke discussed critically the mecha- 
nical application of fertilisers, and set out some 
general principles for the guidance of designers. 
He discussed the various categories of fertiliser dis- 
tributors, including gravity feed, assisted gravity 
feed, metered gravity feed and’top-delivery feed 
designs, and went on to say that developments 
over the next few years were not likely to demand 
entirely new designs of distributors. Improve- 
ments and refinements of existing mechanisms, 
however, were needed, and manufacturers of 
both fertilisers and distributors should work 
together and in association with agronomists. 
Dr. Cooke said that the U.S.A. was fortunate in 
having a national joint committee on fertiliser 
application which met annually and was com- 
posed of representatives of fertiliser manu- 
facturers, agricultural engineers and agronomists. 
A similar organisation, he thought, could serve a 
useful purpose in this country. About aerial 
distribution Dr. Cooke said that the aircraft 
must travel at relatively high speeds and a load 
of fertiliser might be discharged in a few seconds. 
It was therefore impracticable to fit an intricate 
and precise dispensing mechanism. Dr. Cooke 
ended by suggesting that the future development 
of new kinds of distributors would be based on 
scientific reasons rather than on a desire for 
novelty. Profit from fertiliser depended on 
applying the correct dressing evenly and in the 
right place and well-designed machines which 
resisted corrosion might justify extra cost in 
their first season. 
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Fig. 22—Embankment Faced with Precast 


Fig. 20—35ft Stee Sheet Piling at Shell Mex and Purfleet Deep Wharf 
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Fig. 21—Embankment on the Isle of Grain 


Fig. 19—Construction of Sheet Piled Parapet and Blockwork Facing at Purfleet 
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Defence Works 


No. III—{ Concluded from page 761, December 11th) 


A vast programme of constructional work has been in progress in East Coast areas 
to make good damage caused by the storm and tidal surge on the night of January 


31st last. 


This work is being carried out principally by a number of River 


Boards, and much of it has now been completed or reached an advanced stage. 
Our article concludes with a description of works on the Essex and North Kent coasts. 


HE sea walls and tidal embankments main- 

tained by the Essex River Board extend from 
Barking Creek, some 10 miles downstream from 
London Bridge to Shotley, on the north bank of 
the River Stour, opposite Harwich. The total 
length of these walls is approximately 308 miles, 
of which 130 miles suffered damage, resulting 
in the inundation of approximately 54,000 acres 
of Jand and 112 deaths, and rendering homeless 
13,088 persons. The flooding resulted in severe 
dislocation of certain industrial areas, in par- 
ticular at Purfleet, the oil refineries at Thames 
Haven and Coryton, and the explosive works 
at Great Oakley. Large tracts of valuable 
agricultural land between Colchester and South- 
end were flooded, and in two areas in particular 
the dimensions of the breaches were such that 
the land remained at the mercy of the salt 
water for a month or more after the initial 
flooding. 

The restoration and improvement of the 

damaged lengths has involved the preparation 
of between thirty and forty separate sc’ 
The location of important industrial, residential 
and agricultural areas has necessitated scheduling 
approximately 75 miles of “ special areas,” for 
which improved standards of construction have 
been adopted. The general standard which has 
been adopted by the Board for the levels of the 
walls reconstructed since February is 2ft above the 
1953 surge level in the agricultural areas, and 
3ft above in highly developed industrial or 
residential areas. The tidal levels at Southend 
on January 31st were shown in the graph, Fig. 1 
ante. As in the case of the Humber, it has been 
found that the effect of the surge a few miles 
within the tidal estuaries was very much less 
than on previous recorded occasions of tidal 
surges. 

The walls and tidal embankments in Essex 
consist largely of clay, with low-lying marsh 
on the landward side, from which the clay 
used in their construction is obtained. For 
many years, especially in the Thames-side area, 
the seaward slopes of the embankments have 
been protected by hand-pitched Kentish ragstone 
laid on a chalk bed ; but a large proportion of 
the walls, particularly in the more rural areas, 
until the last decade, relied upon a_ natural 
growth of grass for their resistance to wave 
action. Since 1943, however, a policy of revetting 
the seaward slopes of these embankments to a 
level of 18in above M.H.W.S. has been adopted, 
the revetting consisting of precast concrete blocks 
grouted with a filled bitumen. 

In raising the level of these clay embankments 
to the new standards, consideration has had 
to be given to the fact that in the vicinity of 
the tidal creeks and estuaries in Essex the depth 
of the surface clay is very limited and it rests upon 
weak silty clays which vary in depth from 20ft 
to 5O0ft. Where space is not unduly restricted, 
as in the rural areas, stability of the walls can 
normally be achieved by adopting slopes. of 
the order of 1 in 24 to the face and rear slopes 
of the embankment, together with a high-level 
berm and wide folding between the berm and 
the borrow pit. This form of construction has 
been used in the Dengie peninsula, on the banks 
of the Crouch, and other comparable areas, 
a some non-industrial areas of Thames- 
side, 

Since the flood, the Board has adopted a 
policy of revetting clay embankments to their 
full height on the seaward side, certain north 
facing estuary walls having, in addition, a 
precast concrete slab wavebreak set at right 
angles to the top line of blocks. Where these 
banks have been constructed to a height of 3ft 
above 1953 surge level, the back slope is to be 
sown with grass seed to provide natural protec- 
lion against such overspill as may occur. This 





form of construction, involving large-scale 
earth moving and consolidation, has, however, 
certain objections, particularly when viewed 
from the aspect of land sterilisation by borrow 
pits, weakness of the foundations in certain 
areas and any future policy of further heightening. 
A different approach to the problem has there- 
fore been made in the case of a length of bank 
on the south side of the River Crouch. This 
length has been constructed to a level of only 12in 
above the 1953 tide level, and, in addition to the 
normal block revetment the crest and back slope 
are to be surfaced with asphalt. By this means 
it is intended to construct a modest sized wall, 
basically of earthwork, which, on the occasion 
of an exceptional tide, will nevertheless with- 
stand overtopping by the tide for the duration 
of the peak period, the overspill being accom- 
modated in the delph ditch and discharged 
through flood sluices when the tide recedes. 

In the industrial and residential areas, the 
space available for constructing embankments 
to enlarged standards is often strictly limited 
and alternative methods of construction have 
had to be adopted. Designs incorporating rigid 
concrete structures on existing clay embankments 
are not regarded as advisable by the Board, 
owing to uneven settlement over long periods, and 
designs which have an element of flexibility are 
preferred. On Thames-side, where this situation 
is most prevalent, and where the new standard 
has involved the raising of the level of the existing 
embankments by an average of 2ft 6in, the 
difficulty has been overcome by the use of steel 
sheet piling. The method adopted, which is 
illustrated in Fig. 19, is similar to a “ fence” 
of steel sheet piling, having four short piles 
followed by a long pile, the short pile varying 
between 6ft and 10ft, according to local con- 
ditions, the corresponding long piles being 12ft 
to 20ft. The use of this panel method of piling 
was evolved for economy, and in order to obtain 
the necessary stability without forming a con- 
tinuous line of cleavage along the seaward face 
of the wall which might tend to generate face 
slips, which are a potential danger on Thames- 
side due to the weak nature of the foreshore. 
The steel sheet piled parapet has a heavy tram 
rail waling near the bottom of the short piles and 
a prestressed concrete capping beam, or, alterna- 
tively, a steel angle capping, along the heads of 
the piles. The precast blocks on the seaward 
face may also be noted in Fig. 19, but the jointing 
of ihe blocks remains to be completed in this 
illustration. 

There have been one or two modifications 
since the design was first adopted, the modifica- 
tions being necessitated mainly where the longer 
* short ” piles, ic. 8ft and 10ft, have been used. 
In such cases steel tie rods or concrete anchor 
beams have been incorporated where higher 
surcharges on the piling are to be expected. 
The advantages claimed for the steel sheet piled 
parapet are lightness, flexibility, speed of con- 
struction and compactness. in areas where con- 
struction in earthwork would involve importing 
the material from a locality a mile or more from 
the site of the works, the Board has found that 
there is little to choose between the cost of the two 
designs. It has already been pointed out that owing 
to the presence of poor foundations along mosi 
of the tidal estuaries, the need for avoiding 
overloading of the embankments is a matter 
of importance, and the construction of the 
steel piled parapet makes little or no difference 
to the stability conditions of the wall. 

The study of subsoil conditions, and condi- 
tions for the failure of banks themselves, con- 
stitutes such an important factor in the recon- 
struction of practically every wall in Essex 
that the Board has now set up its own soil 
investigation department, which has, during 
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recent months, in conjunction with the soil 
mechanics section of the Building Research 
Station, collected much useful information about 
the condition of the substrata and their behaviour 
under varying hydraulic conditions. 

In addition to the parapet referred to above, 
involving the use of short steel piling, it was 
necessary, during the first emergency, to use steel 
piling up to 35ft in length in order to secure two 
serious breaches at Purfleet and Canvey Island, 
and in these cases the more normal construction 
of tie bars and anchor piles has been adopted. 
Complications have arisen in most industrial 
areas, whichever type of protection has been 
used, through the incidence of piers, jetties and 
quay walls, where special forms of construction 
have had to be used to meet local conditions. 
Fig. 20 shows a steel sheet piled construction in 
an industrial area. 

Apart from the reconstruction of the damaged 
tidal embankments, five tidal creeks have been 
closed by dams in order to reduce the amount 
of restoration work and future maintenance. 
Four of these dams have been constructed in 
earthwork, and one with a double row of steel 
sheet piling filled with clay and flanked with 
clay berms. The earthwork dams consist of a 
central embankment of a height corresponding 
with the new standards, with 1 in 3 side slopes 
and upstream and downstream berms. The 
dams vary in length from 150ft to 450ft, and 
although for the most part their foundations 
have consisted of silty material, ‘ spewing” 
at the toes has been overcome by placing 
stone filled gabions along the lines of the 
toes in the first instance, and placing a con- 
solidated bed of chalk over the weaker parts of 
the foundation. The placing of the clay has 
been commenced at the toes and has been worked 
towards the centre of the dam until the lower 
section up to the level of the berms has been 
completed. The final stage in the construction 
of the dam, consisting of raising the centre 
section to finished level, has then been under- 
taken. By this means the most even application 
of the loading on the foundation was maintained 
and the risk of local subsidence reduced to the 
minimum. 

The design and supervision of all the various 
works described above have been carried out 
by the engineering staff of the Essex River Board 
under its chief engineer, Mr. E. L. Snell, O.B.E., 
A.M.LC.E. Although the bulk of the work has 
been carried out by contract, the Board has a 
direct labour force of 500 to 600 men who have 
been continuously engaged on many sections 
of wall reconstruction, concrete block making 
and laying, and have also undertaken the routine 
inspection and testing of the 1,750,000 precast 
concrete blocks manufactured by specialist 
firms to supplement the Board’s own production 
figure of 750,000. The approximate cost of the 
works involved in the Board’s reconstruction 
programme is estimated at £3,500,000, of which 
at least £500,000 will extend into 1954. Con- 
tracts have been let on both cost plus fixed fee 
basis and on normal measured basis, the prin- 
cipal contractors being: Géilbert-Ash, Ltd., 
The Demolition and Construction Company, 
Ltd., W. and C. French, Ltd., J. Gerrard and 
Sons, Ltd., Harbour and General Works, Ltd., 
Holloway Brothers (London), Ltd., John Howard 
and Co., Ltd., J. L. Kier and Co., Ltd., John 
Laing and Son, Ltd., J. T. Mackley and Co., 
Ltd., Tarmac, Ltd., George Wimpey and Co., 
Ltd. 


THE Kent COAST 


The general pattern of damage and recon- 
struction experienced all along the East Coast 
will by now be apparent from the notes covering 
the various areas from Flamborough Head 
southwards, which have so far been given in this 
article. Along the Kent coast the situation was 
again similar, but the Kent River Board has 
carried out more extensive works than have 
been necessary in the other river board areas. 
The damage of January 31st extended from 
Woolwich, in the Thames estuary, as far as 
Sandwich, and included breaches and flooding 
in the estuaries of the Medway and the Swale. 
Fifty thousand acres of land were flooded, includ- 
ing industrial property such as an oil refinery 
and a power station ; the Isle of Sheppey was 
cut off for several days, and Sheerness was under 
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a few feet of water. As far as the sea defence 
works were concerned, there was damage to 
just over 100 miles of sea wall, the two largest 
breaches each being about 700 yards in extent. 
The diagram of the tidal surge at Southend 
(Fig. 1 ante) gives an idea of the levels experi- 
enced ; still water levels of 17-0, 16-0, 15-7 and 
15-5 were recorded at Woolwich, Gravesend, 
Chatham and Sheerness respectively, each about 
lft above the previous record level. On the 
north Kent coast, the tide attained a height of 
8ft above the predicted level. In the emergency 
stage of the work, controlled breaches had to 
be made at various places to allow the flood 
waters to run back to the sea. 

The formation of breaches was attributed to 
the various causes which were mentioned in the 
introduction. A common mode of failure was 
the development of shallow slips on the back 
face as the flood waters approached the crest 
level, followed by a combination of erosion and 
extended instability as the waters came over the 
crest. It was noticed that most of the walls had 
a cover of coarse grass and weeds near the top. 
This vegetation appeared to have dried out the 
top few feet of the wall, and examination of the 
sides of slips and breaches revealed that the 
clay there was hard and fissured, thus favouring 
seepage instability in the top layer of the wall 
and shallow slips. There were several examples 
of failures due to water pressure in a permeable 
layer beneath the bank. Such failure involved 
the lifting of the landward toe of the wall, 
followed by deep slips involving the major part 
of the wall, and were violent in nature. 

The various new sea walls and banks are 
generally being built to a top level at least 3ft 
above the still water level experienced on 
January 31st, in the more sheltered areas, and up 
to 7ft above that level where the sea defence 
works are more exposed. The clay bank is 
again a very common form of construction, and 
much the same problem as faced the Essex 
River Board was again present in Kent. The 
softer material lying below the 2ft or 3ft of 
stiffer clay forming the surface of the marshes 
did not permit the construction of a bank higher 
than about 13ft above the general marsh level, 
and a height of about 16ft was often required. 
The higher banks were therefore built in two 
stages, with berms of clay or hardcore at the heel 
and toe. Various other methods, such as the 
provision of a concrete wave wall at the top of 
the bank, tied in to concrete work on the seaward 
face, were also employed in various places as is 
mentioned below. The simplest method con- 
sisted of adding a concrete wall on the seaward 
side of the crest of the bank. The footings of the 
wall were keyed into the crest, and it was built 
to a height of about 3ft above the clay crest. 

A typical clay bank constructed in one of the 
more sheltered areas is shown in Fig. 21. This 
bank is on the Isle of Grain, on the east bank 
of Yantlet Creek. The,access ramp in the back- 
ground may be noted ; the bank as illustrated 
is to be completed by seeding with grass seed. 
In some cases the seaward slope was turfed 
immediately on completion, but in still more 
exposed places some form of concrete facing was 
built. 

In some of the affected areas the supply of 
clay was difficult and borrow pits were opened, 
up to several miles away from the actual site 
of the walls. West of Gravesend, the existing 
clay banks were heightened by dumping chalk 
and ash, and adding clay only on the heightened 
part of the seaward face, for a thickness of about 
3ft. This construction proved particularly 
useful, for clay is more scarce there than in the 
other areas. 

Two dams, each consisting of a clay embank- 
ment, have also been built to seal off two estuarial 
creeks, and numerous outfalls and culverts 
have been reconstructed as part of the new 
embankment works. Access to some of the 
sites was a major problem, and access roads had 
to be built. The large scale of these clay bank 
works may be appreciated from the fact that 
more than 6,000,000 cubic yards of filling material 
(measured in its compacted state—the “ bulked ” 
fill as carried by lorries would measure nearly 
twice as much) have this year been emplaced 
in the Kent River Board’s sea banks. Over 250 
bulldozers have been in use, nearly 200 excavators 
and nearly 1500 lorries, as well as various other 
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types of earth-moving plant, such as scrapers 
and bottom-dump trucks. The labour force 
was about 4500, for the contract works, although 
in the emergency stage 10,000 men were at work 
over a short period. 

Precast concrete blocks have been extensively 
used to face the sea banks, and about 500,000 
of them have been manufactured and emplaced 
this year, as well as a substantial quantity of 
ragstone pitching. The blocks are the same 
size as those used by the Essex River Board— 
1S5in by 15in by 8in, but the joints are different. 
Each block is stepped all round its edges, and the 
blocks are placed flush against each other to 
give flush stepped joints. No jointing material is 
used, for, in the opinion of the Kent River Board, 
it is better to have some degree of permeability 
on the seaward face. 

An example of this blockwork is illustrated in 
Fig. 22, which shows a wall at Graveney, on 
the south side of the Medway estuary. A typical 
wall such as this consists of a reinforced concrete 
toe beam about 3ft by Ift 6in in cross section 
a few feet below the general beach level, con- 
nected with smaller beams running up the slope 
of the wall at about 20ft centres. The slope of 
the wall is about | : 4, from the toe beam level 
of, say, +7 or +10 O.D., to the crest level of 
+19 O.D. Halfway up the seaward slope, a 
second reinforced concrete beam of about the 
same size as the toe beam, runs horizontally, 
rigidly connected to the sloping beams below 
it, to form a grillage over the bottom half of 
the slope. The transverse beams are continued 
above this longitudinal beam, up the upper part 
of the slope, but a hinge joint is provided where 
they abut against the longitudinal beam, to 
allow for settlement. The upper beams, how- 
ever, are rigidly connected with the wave wall 
at the top of the bank. The “ grillages ’’ formed 
by these reinforced concrete beams are filled in 
with blockwork, as described above. The crest 
of the bank is at +19 O.D., the wave wall extend- 
ing to +22; the crest is 12ft wide, and the land- 
ward slope 2 : 1, down to the general land level 
of about +9. The wave wall has expansion 
joints at intervals which allow relative settlement. 
Several miles of walls such as this one have been 
built, including a length of about 2 miles near 
Faversham. 

Along other lengths, in situ reinforced concrete 
walls have been built. In one example, a sub- 
stantial reinforced concrete toe beam has been 
cast in a trench excavated through the stone 
pitching of the old wall. The lower part of the 
old wall was still in good condition, and the 
level of the new toe beam was chosen accordingly. 
A reinforced concrete apron was built above the 
toe beam, resting on new filling material, and a 
bullnosed wave wall built on the top, up to 
about 3ft above the level of the road immediately 
behind it. Again, expansion joints allow the 
relative settlement of adjacent sections. This 
particular wall, at Seasalter, is of fairly sub- 
stantial cross section, but a number of lighter 
variants of the same basic design—with sloping 
faces and bullnosed wave walls or simple coping 
walls—have been built in various neighbouring 
localities. 

Near Sheerness, it is not possible to widen the 
existing embankment, and it is proposed to 
achieve the extra height by building a reinforced 
concrete wall and apron on the top of the bank, 
the seaward toe of the structure being protected 
by a steel sheet piled cut-off wall. 

In yet another design, a system of reinforced 
concrete boxes was built along the crest of the 
bank. They were filled with beach, and sloping 
faces of fill were formed on each side. Then a 
toe wall was built on the seaward side, con- 
nected to the upper walls by reinforced concrete 
cut-off walls, and the grillage so formed faced 
with concrete blockwork. 

These examples will perhaps give an idea of 
the variety and extent of the new concrete sea 
walls in northern Kent. But the most impressive 
example of such work, which will probably be 
the most substantial wall of all these East Coast 
works, is to be built between Reculver and 
Birchington. Work has been started on this wall, 
but most of the construction will be carried out 
next year, for there are certain difficulties of 
access and so on, necessitating preliminary works. 
The coast here faces north, and the foreshore 
level is at about 3ft below Ordnance Datum, 
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so that the full force of the waves and surge of a 
northerly gale will be taken by the wal!. Two 
lengths of wall will be necessary, totalling 4000ft. 
The wall is to consist, from crest to toe of the 
seaward face, of a bullnosed wave wall, with a 
top level of 23 O.D. on the seaward face of the 
embankment, with stepped concrete blocks 
below it, on a 3 : 1 slope, for a horizontal distance 
of 20ft. At this point there is a smaller secondary 
wave wall, with hinged joints in the beam grillage 
above it. Below this second wave wall, there is 
to be a 5:1 slope faced with the same system 
of concrete blockwork and grillage beams 1s we 
have already described for the walls at Graveney 
and near Faversham. This 5:1 sloping wail 
extends down to the foreshore at approximately 3ft 
below Ordnance Datum level, over a horizontal 
distance of the order of 100ft. On the lower 
levels of the slope, the reinforced concrete 
grillage beams are to be replaced by timber sheet 
piling, which is considered better suited to con- 
struction between the tide levels. There is io be 
steel sheet piling, 10ft long, at the toe of the wall, 
Behind the wave wall at the crest there is to be a 
roadway, with a dwarf wall on the landward 
side of the crest, and a 3:1 landward slope 
faced with 18in by 18in by 4in precast concrete 
slabs. 

The sea defence works in Kent described here 
have been built by the Kent River Board, under 
the direction of its chief engineer, Mr. J. |. 
Taylor. The principal contractors were Holloway 
Brothers (London), Ltd., Mears Brothers (Con- 
tractors), Ltd., the Demolition and Construction 
Company, Ltd., Marples Ridgeway and Partners, 
Ltd., Sir Robert McAlpine and Sons, Ltd., 
Hilton Sarsfield, Ltd., J. T. Mackley and Co., 
Ltd., Taylor Woodrow Construction, Ltd., 
Rush and Tompkins, Ltd., John Mowlem and 
Co., Ltd., Henry Alford, and J. W. Ellingham, 
Ltd. In the first emergency works about 
£1,000,000 was spent, excluding the cost of 
service labour and materials, but the value of 
the various permanent works described here 
will total about £7,500,000. These works are 
now about 90 per cent complete. 





Titanium Melting Process 


THE Mallory-Sharon Titanium Corporation, 
of Niles, Ohio, has developed a new titanium 
melting process which, it is claimed, produces 
ingots with superior characteristics to anything 
presently known and, in addition, increases the 
yield of metallic titanium from its sponge raw 
material. It may be recalled that two methods 
have been. used previously in this field—arc 
melting and induction melting. Each method 
had its advantages and disadvantages and 
neither was entirely satisfactory ; arc-melted 
ingots are not sufficiently homogeneous, while 
induction-melted ingots have a carbon content 
that makes them undesirable for many applica- 
tions. The new process is said to combine the 
best features of the two older methods and the 
results of initial production have been satisfactory. 

According to the company, the metal pro- 
duced by the process has the following advan- 
tages : (1) ingots are homogeneous and display 
the same characteristics throughout, and ingots 
of a given type are reproducible, the size and 
shape being variable over a wide range ; (2) the 
carbon content can be controlled exactly to any 
amount specified and held as low as the amount 
inherent in the sponge material. A titanium 
eleetrode is used in place of a carbon electrode, 
and the melting is accomplished in a crucible 
made of. copper, which is water cooled. Since 
there is absolutely no carbon contamination the 
machining and welding characteristics of the 
metal are improved and its impact strength is 
increased ; (3) the yield is increased considerably 
and more metallic titanium can be produced 
from a given amount of sponge raw material, 
since the scrap loss is reduced. 

The process can be used for a variety of alloys. 
While the bulk of production is now devoted to 
commercially pure light-gauge hot-rolled sheet, 
the production of a 3 per cent Al-5 per cent Cr 
alloy is being increased. This alloy, which is the 
strongest titanium base alloy now in production, 
has a_ tensile strength of approximately 
165,000 Ib per square inch, good creep properties 
and high strength at elevated temperatures. 
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Iron and Steel Institute 


SYMPOSIUM ON SINTER 
No. IlI—{ Concluded from page 779, December 1\th) 


HE autumn general meeting of the [ron 

and Steel Institute was followed by a 
Symposium on Sinter on Wednesday and 
Thursday, November 25 and 26. 

During the afternoon session on Wednes- 
day, November 25th, there was a joint 
discussion on the following five papers : 
“Sintering as a Physical Process,” by. H. 
Wendeborn ; “‘ The Mechanism of Reduction 
of Iron Oxides,” by J. O. Edstrém ; “‘ Soften- 
ing of Iron Ores at High Temperatures,” by 
A. Grieve ; “‘ The Chemical Constitution of 
Sinters,” by R. Wild, and ‘ Radiographic 
Studies of the Process of Sintering of Iron 
Ores,” by E. Cohen. 

Mr. R. F. Jennings (B.1.S.R.A.) : Prob- 
ably the most important point which is 
emphasised (Dr. Wendeborn’s paper) is that in 
the sintering process the gas acts primarily as 
a heat carrier, and only secondarily as com- 
bustion air. Attempts to increase economy in 
fan power by reducing the air required in 
sintering are probably limited by this factor ; 
nevertheless, the amount of air needed for 
sintering is not necessarily constant. Many 
experiments recently reported in this country 
suggest that the rate of air flow increases 
rapidly towards the end of the sintering 
strand. This air is inefficiently used during 
a considerable period of the sinter process, 
with consequent waste of fan power. 

Dr. Wendeborn has shown curves of 
the temperature in differential layers 
during down-draught sintering. It seems to 
me that his figure is a little too idealised, 
since it suggests that the air entering the 
charge immediately after ignition will be 
preheated to about 1000 deg. Cent. Surely 
this could hardly be obtained by the preheat 
available in the air immediately after the 
sinter bed emerges from under the ignition 
hood. If cold air enters the bed immediately 
after ignition, the time/temperature curves 
shown will rise more sharply to the required 
sinter temperature during the first three 
minutes after ignition, and necessary tem- 
perature can only be obtained in these 
conditions by adjustment of the fuel content 
in the upper layers of the charge. 

The marked effect of lime addition to a 
siliceous ore in reducing the sintering time 
still seems difficult to understand. Dr. 
Wendeborn’s argument that this is due to 
improved gas permeability in the sintering 
zone seems to me insufficient to account for 
the very great improvement obtained by 
5 per cent lime addition. Surely the lime 


allows the flame front to advance more 


quickly by activating the ignition process in 
some way. Experiments reported elsewhere 


| by B.LS.R.A. suggest that, provided the 


average gas permeability can be maintained 
at a consistent level, a reduction in the 
moisture content of the mix can also acceler- 
ate the flame front and thus reduce the 
sintering time and make more efficient use 
of the combustion air. 

Mr. E. W. Voice (National Coal Board) : 
One of the many conclusions of the plant 
trials at Appleby-Frodingham was that any 
method of narrowing the combustion zone 
would be valuable. Dr. Wendeborn points 
out that the endothermic reactions must be 
completed ahead of the peak exothermic 
reactions in order to achieve high bed tem- 
perature. This is clearly a very important 
observation, and I am sure that all of us have 
g0t to realise the full implications of that. 


Dr. Wendeborn also clearly demonstrates 
the importance of preheat in successive layers 
in order to achieve the high bed tempera- 
tures. 

Lime addition to certain ores has a re- 
markable effect in reducing time to sinter. 
Dr. Wendeborn attributes this to an increase 
in the permeability in the actual sintering 
zone. I am very interested in this question, 
and I have found that with some materials 
the addition of lime has not affected bed 
permeability at all, but it has reduced the air 
requirements and time to sinter. (I use the 
term “‘ bed permeability ” in the engineering 
sense of the overall permeability of the bed.) 
Gledhill reports some data in which he 
observes both effects in differing degree. 

I gather from Dr. Wendeborn’s paper that 
in general he assumes that the flame front 
does progress through the bed at a standard 
steady speed. I am very interested in that, 
because when I tried to measure in a sintering 
bed in practice I have always found an 
acceleration of the flame front speed through 
the bed. I should like to hear rather more 
from Dr. Wendeborn on that point. 

Mr. S, H. Brooks (United Steel Com- 
panies) : It has been stated that the speed of 
the sintering layer is constant throughout the 
bed, whereas we found (Figs. 14 and 15 of 
“Factors Controlling the Rate of Sinter 
Production ”) that the speed of advance of 
this zone increases as sintering proceeds. 
Speed is particularly low in the top layers, due 
presumably to the lack of preheat in that 
zone, and I wonder whether Dr. Wendeborn 
could suggest any methods of speeding up 
the process in the initial stages. 

When discussing the maximum tempera- 
tures attainable in a sinter bed a value 
of 3 cubic metres of air per kilogramme 
of Fe,O; (105,000 cubic feet per ton) has been 
mentioned. Later the same figure is sug- 
gested as being that required for lkg of sinter. 
I have constructed a table for Appleby- 
Frodingham practice of two years ago 
showing the air volume per ton related to the 
quantity of sinter delivered to the blast- 
furnaces and the quantity of sinter (including 
the returns) delivered from the end of the 
strand. 


Per ton of Per ton of 
sinter leaving sinter delivered 

strand to blast- 

furnaces 

eer ° eee 72,000 

Gas leaving bed... ... ... Ce 100,000 

Gas at windlegs... ... ... O° ee 126,000 

re aan 169,000 
Gas at fan including ‘“‘cool- 

— 3 GON ee. sae 216,500 


N.B.—These figures are not the present operating conditions, 
which are much better in some respects. 


It will be seen that the value obtained varies 
enormously, according to the point in the 
system at which the volume is measured. 
The actual air entering the bed would appear 
to be much less than the figure the author 
quotes, and I wonder if it is the volume at 
this point to which the author is referring. 
Furthermore, does the figure of 3 cubic 
metres per kilogramme include leakages 
which occur between the bed and the fan ? 
If not, it would seem that Appleby-Froding- 
ham practice is particularly efficient in this 
respect. Is it, in fact, possible to use a single 
figure of air per ton for all kinds of raw 
materials ? Our. experiences in this country 
have shown this value to vary enormously 
from plant to plant and from ore to ore. 

Dr. B. G. Baldwin (Imperial College of 
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Science and Technology): I am surprised 
that no mention was made in the papers, in 
the discussion on the mechanism of reduc- 
tion, of the extensive work carried out by the 
school of Chufarov in support of a mech- 
anism based on the adsorption of gas 
molecules. This mechanism is capable of 
satisfactorily explaining a large number of 
the observed experimental results on the reduc- 
tion of iron-bearing materials. It can, for 
example, explain the very great effect that small 
additions of water vapour or carbon dioxide 
have on the rate of reduction by hydrogen or 
carbon monoxide respectively. It can also 
satisfactorily account for the observed differ- 
ences in the rate of reduction with hydrogen 
and carbon monoxide. Referring to the 
mechanism of reduction which involves the 
formation inside an iron layer of carbon 
dioxide or water vapour to such an extent that 
it bursts the iron film by the pressure de- 
veloped, I find it somewhat difficult to visual- 
ise. I should have thought that the amount of 
CO, or H,O which can collect inside such a 
film is limited by equilibrium considerations. 
If water vapour or carbon dioxide is formed 
above these equilibrium values, then re- 
oxidation must occur. 


Mr. A. Grieve (Imperial College of Science 
and Technology) : In Dr. Wild’s paper the 
presence of quite large amounts of calcium 
ferrous silicate (iron monticellite) is reported 
in certain home ore sinters. Experiments on 
the rate of reduction of this and related com- 
pounds have been made at the Imperial 
College. 


When mixtures of equal amounts of lime 
and fayalite are rapidly heated with carbon 
to temperatures above about 1175 deg. Cent. 
there is an initially high reduction speed, 
after which the rate falls off to a very low 
value even above 1300 deg. Cent. Under 
these conditions the lime displaces half the 
ferrous oxide in the fayalite at the expense 
of fixing the remainder as iron monticellite, 
which is much less reducible than fayalite 
itself. Similar results are obtained using 
mixtures of lime, ferrous oxide and silica in 
place of lime and fayalite. It is possible to 
displace all the ferrous oxide from fayalite 
or to suppress fayalite formation, but only 
by using a lime/silica ratio greater than 2: 1. 
In ordinary sinter practice such a large 
addition of lime would probably be unecono- 
mical and in self-fluxing sinters it is obviously 
impossible. With big lime additions there 
would be the additional disadvantage of high 
sulphur retention. 


At the Thursday morning session, Novem- 
ber 26th, of the Symposium on Sinter, the 
following group of papers was discussed :— 


FACTORS CONTROLLING THE RATE OF 
SINTER PRODUCTION 


By E. W. Voice, S. H. Brooks, W. Davies and B. Le 
ROBERTSON 


SYNOPSIS 


How can the output of an existing sinter plant be 
increased ? How can the dimensions of a new plant 
be specified to guarantee a minimum sinter make ? 
How can a system be devised to ensure adequate 
sinter cooling without excessive degradation ? These 
urgent questions were answered at Appleby-Froding- 
ham by full-scale trials on production sintering 
machines. 

The plant was instrumented and careful assessments 
of its operation were made under normal conditions 
and with modifications such as altered bed height 
and strand speed. The test data showed that the 
sinter make was mainly controlled by the amount o: 
air drawn through the bed. Any methods of increas- 
ing the air flow would thus enable the output of sinter 
to be increased. This focused attention on the 
permeability of the sinter bed, and the factors affecting 
permeability, and its fundamental relationships with 
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other variables of the process, were explored quan- 
titatively. Measurements were made of the bed 
permeability while the strand was operating and 
methods were found of increasing it. Theories were 
developed to correlate the effects of bed permeability, 
bed height, length and width of machine, air leakage, 
fan horsepower and sinter output. By implementing 
these results the plant practice was changed and the 
sinter output considerably i . The quality 
of sinter, as assessed by the behaviour of the blast- 
furnaces, was maintained. By increasing the sinter 
make, furnace burdens with a greater percentage of 
sinter were made possible and this enabled the iron 
make to be increased with a reduced coke rate. 

The essential data were obtained to enable decisions 
to be taken, in order to design a new plant which 
would satisfy the required production specification. 
Data were also obtained on the plant and in the 
laboratory on sinter cooling, and it was shown that 
the most certain way to ensure cooling was to draw 
a known quantity of air through the hot sinter. 
Permeability and horsepower considerations indicated 
the quantitative advantages of breaking up and 
screening the sinter before cooling. The limitations 
of cooling on the sinter strands or in a natural draught 
rotary cooler were assessed, and a new design of 
cooler was specified. 

Many of the detailed results are reported and all 
the theories are explained, in the confidence that the 
information will be of value to sinter plant operators 
and managements. 


THE PERMEABILITY OF SINTER BEDS 
By E. W. Voice, S. H. Brooxs and P. K. GLEDHILL 


SyYNoPsIs 


Sintering cannot proceed without adequate air 
passing through the bed. Highly permeable sinter 
beds need less fan horsepower for a given air flow, 
or, alternatively, for a given fan power, increasing 
the bed permeability gives greater air flow, and 
therefore greater sinter production. Permeability 
is defined, and methods of determining it are 
described. 

Knowledge of the permeability enables modifica- 
tions to the plant or process to be assessed ; maximum 
advantage can then be taken of water additions, 
size grading, conditions of laying the bed, &c., to 
increase sinter production or produce colder sinter. 
Sinter output has been greatly increased by these 
means on one plant without any deleterious change 
in sinter quality. 


PERMEABILITY TESTS ON BLAST-FURNACE 
RAW MATERIALS 


By E. W. Nixon and F. R. Maw 


SYNOPSIS 


Test apparatus used to study the permeability of 
blast-furnace burden materials is described. Possi- 
bilities of its use for practical, as well as fundamental, 
research are given, together with examples of test 
results. 

Although no investigation of fundamental flow 
data has yet been completed, the series of tests carried 
out so far indicate that the apparatus has distinct 
oe for solving empirical burdening problems. 

amples are : (i) the importance of size distribu- 
tion on coke permeability, together with the related 
effects of breakdown due to shatter, and (ii) the 
important effect of small size fractions on burden 
permeability. 


THE EFFECT OF MINERAL ADDITIONS AND 
MOISTURE CONTROL ON THE SINTER- 
ING OF SIERRA LEONE CONCENTRATES 


By P. K. GLepHILL, G. C. CarTER and C. F. Ey 


SYNOPSIS 


The addition of lime and lime-bearing materials 
to Sierra Leone concentrates resulted in a decrease 
in sintering time and a reduction in air requirements. 
There was no appreciable change in permeability. 
With 4 per cent of lime the air utilisation efficiency 
was almost doubled. With concentrates of abnormally 
small particle size, permeability was appreciably 
greater at 63 to 7 per cent moisture, and sintering 
times were lowest at 5 per cent moisture. Additions 
of blast-furnace slag considerably reduced sintering 
times at all moisture contents. 


SINTER PLANT ASSESSMENT TRIALS AT 
DAGENHAM AND CLEVELAND 


By R. F. Jennincs, E. W. Voice, P. K. GLEDHILL, 
G. C. Carter and C. F. Ey 


SYNOPSIS 


_ Assessment trials have been carried out on two 
sinter plants: Ford Motor Company, Ltd., at 
Dagenham, and the Cleveland plant of Dorman, 
Long and Co., Ltd. Both plants used a variety of 
foreign ores. In both cases process variables were 
generally maintained very close to optimum levels, 
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so that rates of sinter output and strand utilisation 
were consistently high. The sintering air requirements 
mainly determined the outputs and varied from 
42,000 to 89,000 cubic feet S.T.P. per ton of raw mix, 
according to the constituents in the mix. The need 
was emphasised for eliminating obscured variations 
in the proportions and rate of delivery of raw material 
to the strand for optimum sintering conditions. 
Each plant has its own sinter cooling problem. 
Recommendations have been made towards solving 
these problems, at Dagenham by the addition of 
three extra windboxes, and at Cleveland by the use 
of a louvred cooling wharf. 


TOWARDS FASTER SINTERING OF 
IRONSTONE 


By M. A. K. Grice and W. Davies 


SyYNopsIs 


Previously reported large-scale trials on a Dwight- 
Lloyd sinter plant indicated that output was closely 
related to average air flow through the strand. 

Subsequent laboratory studies using a small-scale 
sinter unit indicate that a substantial increase in air 
flow and, hence, in output, can be achieved by partial 
pelletising of the feed in a drum mixer. Furthermore, 
these studies show that the benefit of such treatment 
is much increased if the coke addition is delayed until 
a later stage in the mixing process. The effect on 
output of such high-permeability batches has been 
confirmed in practice by full-scale trials on a Greena- 
walt plant. 


THE RATING OF SINTER PLANTS FOR 
ECONOMIC OUTPUT 


By R. F. JENNINGS 


SYNOPSIS 


The major problems in designing sintering equip- 
ment to give maximum output at minimum costs 
(“‘ economic rating ”’) are discussed in relation to the 
conditions of system resistance obtainable with 
present methods of strand layering. A method is 
presented for calculating the basic design of a sintering 
strand to ensure the desired output of good blast- 
furnace sinter at minimum plant costs per ton. 
Examples are given of how the method applies to 
some typical practices. Although these examples 
do not exactly apply in specific instances, the recom- 
mendations should enable operators to ensure that 
their plant is designed and operated at the economic 
rating and maximum efficiency for their particular 
conditions. 


DISCUSSION 


Dr. T. P. Colclough (B.I.S.F.), acting 
as rapporteur on this group of papers, 
said : The fundamental part which the pre- 
paration of the ore burden and the sintering 
of ore fines is playing and will play in the 
economy of pig iron manufacture needs no 
emphasis. 

To-day, the installed sintering capacity 
is estimated at 5,250,000 tons, and it is 
anticipated that the production for the current 
year will be about 4,200,000 tons. 

It is estimated that by 1956 the production 
of sinter will be about 8,000,000 tons per 
year. This means that about 4,000,000 tons, 
or 26 per cent of the total Fe charged into 
the blast-furnaces, will be in the form of 
sinter. This is probably one of the most 
striking changes in blast-furnace practice 
within living memory. It will be appreciated 
that this programme of development has 
involved very large capital investment, prob- 
ably over £10,000,000, and made heavy 
demands on the courage and foresight of 
the management executives of the industry. 

It will be agreed that, without in any way 
depreciating the value of these various 
reports, the major interest and value of this 
symposium will centre on the monumental 
work carried out in the combined operations 
in the works at Appleby-Frodingham. It is 
a long time since I read with such pleasure, 
interest and ease a work of that magnitude. 

While it is no part of the function of this 
survey to enter into specific criticism of the 
work contained in these papers, it is perhaps 
appropriate to direct attention to some factors 
revealed. 

The investigations bring out clearly the 
fact that although so many plants have been 
installed and so much money spent in the 
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last ten years, the designing and constructing 
engineers have not produced a machine which 
can be regarded as satisfactory for the 
purpose. Both the earlier papers of 195) 
and the present papers report throughout 
irregularity of operation, leakage of air, 
lack of control points, unnecessary obstryc. 
tion to gas flow, defective dust-catching 
systems, excessive use of electric power and 
inefficient sinter cooling systems—all leading 
to loss of production, increased operating 
costs and capital charges. 

It is a striking commentary that it should 
be left to the consumers’ technical siaff to 
indicate to the manufacturers the supreme 
importance of, and relatively easy manner to 
improve, uniformity of feed, moisture 
additions, avoidable leakages, wasteful 
obstruction, &c. 

This position is also reflected in the search 
for makers who can supply equipmeni free 
from these obvious defects. 

From time to time over the last ten years 
the attention of the designing and engincering 
contractors has been directed to these 
problems, and it is to be hoped that, although 
much progress has already been made, one 
result of these investigations will be to 
stimulate marked and early improvements 
in both construction and design. 

Mr. E. W. Voice (National Coal Board) : 
To deal first with the paper on “ Factors 
Controlling the Rate of Sinter Production,” | 
should like to stress that all the work reported 
refers particularly to Northants Frodingham 
mixture, and that is of relevance to the point 
made by Dr. Colclough concerning the 
specific volume of air. When we did that 
work, one very important experimental 
fact discovered was that the amount of air 
required per ton of raw mixture was 
essentially constant. This was a surprise to 
the team, and it seemed so important at the 
time that we did more experiments with a 
view to satisfying ourselves of the truth of it. 
There was no clear distinction, but when 
this was found we asked the B.I.S.R.A. 
people whether they had a corresponding 
knowledge of other ores which enabled them 
to know the V for other ores, and we then 
found immediately that different ores seemed 
to group themselves into different values of 
V, some of them round the 45,000 mark and 
others round the 80,000 mark. When you 
are dealing with the latter, it seems probable 
that adding return fines and lime with certain 
ores does tend to bring the V from the 
80,000 towards the 45,000, but it is difficult 
to get anything better than the 45,000. | 
stress again that this 45,000 could be mis- 
leading, because it is 45,000 in spite of the 
engineering failures that Dr. Colclough 
mentioned, so that one method of improv- 
ing the 45,000 would be to have better 
engineering. 

It was known that the true permeability 
varies throughout the bed, and this is con- 
firmed very well by Grice and Davies and 
by Wendeborn ; but it is the overall effective 
permeability which most concerns the sinter 
plant design and operation. Its measurement 
gives a quantitative value, and I would 
stress that the typical average permeability 
at Appleby-Frodingham is of the order of 
110, whereas the typical average permeability 
with the use of Grangesburg ores might be 55. 

I come now to the paper by Nixon and 
Maw on “ Permeability Tests on Blast- 
Furnace Raw Materials.” I was particularly 
pleased to see this paper because, as in 
sinter making, operators strive to maintain 
high burden permeability, but do not 
measure it quantitatively and cannot compare 
directly one practice with another. 

It may well be worth while to equip 4 
biast-furnace with a permeability meter s0 
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that the operators obtain a quick direct 
measurement of any changes in permeability 
of the burden. 

It is clear that efforts to increase bed 
permeability and reduce air leaks are very 
important, and it is obvious why plant 
operators prefer to sinter Rif ores rather 
than Sierra Leone fines. All plants should 
be assessed in this way and the plants should 
be instrumented so that the operators can 
measure permeability and the specific air 
volume. 

Mr. S. H. Brooks (United Steel Companies, 
Ltd.): I have only one criticism, and that 
is in regard to the choice of bed height. It 
would appear that a very thin bed would 
give the lowest results, but I am not certain 
that this really is so. Jennings refers to the 
fact that a higher fuel consumption has been 
observed with thin beds, but dismisses this 
as unimportant as compared with fan 
operating costs. However, reference to his 
table shows coke breeze to cost 2s. to 
5:5s. per ton against fan power costs 
of 0:85s. to 3-75s. per ton, and I would 
suggest that economy of fuel is, in fact, a 
most important point. I think there is an 
optimum bed height, too, as well as an 
optimum strand length. I do not know how 
to calculate it, but I think that some research 
on this aspect would be extremely useful. 
I hope that Mr. Jennings will forgive me for 
pointing out this possible limitation in his 
otherwise excellent argument. 

Mr. J. M. Stapleton (United States Steel 
Corporation) : The papers that I have been 
hearing and reading in the last two days here 
have gone so far beyond anything that we 
have done in America that, to borrow an 
expression from the horse-race tracks, we 
have been left at the post. However, we 
hope to catch up with the work that you 
English and the Swedes and apparently 
the Germans have been doing over these last 
ten or twelve years, while we have been, shall 
I say, complacently asleep, building larger 
furnaces and burning more coke. 

Mr. T. Dennison (B.1.S.F.): I should 
like to enter the arena on the question of the 
alleged air required to sinter down raw 
material. A comparison of the conclusions 
reached by the various authors shows that 
the picture is quite a confused one. Voice 
and his co-authors show that the specific 
air consumption at Appleby-Frodingham 
is remarkably constant at about 44,000 
cubic feet of air per ton of raw mix. On the 
other hand, Voice, Brooks and Gledhill 
state “that for a given mixture less air is 
needed to sinter a ton of raw material when 
the bed is more permeable.”’ Figures which 
are quoted for Cleveland in another paper 
show that the air requirements there vary 
from 52,000 to 81,000 cubic feet, and it is 
claimed that the results indicate that the 
air requirements per ton of raw mix decrease 
as the proportion of return fines is increased. 
Then, pilot plant tests reported on by 
Gledhill, Carter and Ely show that the 
addition of lime-bearing minerals to a mix 
of Sierra Leone concentrates substantially 
reduces the amount of air required to com- 
plete sintering. 

It is interesting to compare the air require- 
ments quoted by these authors with those 
obtained in the Dagenham plant trials. At 
Dagenham the air requirements on various 
mixtures of imported concentrates and fines 
varied between 45,000 and 90,000 cubic feet 
per ton. For a similar mix of Sierra Leone 
concentrates the laboratory results showed 
an air requirement of about 73,000 cubic 
feet per ton as compared with about 90,000 
cubic feet ton in the plant trials. The 
addition of 2 per cent of lime reduces the 
air requirements in the laboratory pilot 


THE ENGINEER 


plant tests to 53,000 cubic feet per ton, 
whereas in the plant trials the reduction is 
only from 90,000 to 81,000 cubic feet per ton. 

There is one other thing that I should like 
to mention, and that is Jennings’s comment 
that the quantity of air required to sinter 
a particular mix of raw materials cannot be 
defined by either chemical or physical 
calculations. I think this is an admission 
that we need to know very much more than 
we do at present about the air required for 
sintering. 

Perhaps we should regard the figures for 
air requirements more as a measure of the 
volume of air which can be drawn through 
a particular machine with a particular mix 
than as the true air requirements for sintering. 
At present it may not be practicable to 
eliminate air leakage from plant trials, but 
I should have thought that this would have 
been possible in the laboratory plants. I 
wonder what attempts have been made to 
correlate the true air requirements deter- 
mined in this manner with the physical and 
chemical work which has to be done by the 
air, rather along the lines which Dr. Wende- 
born suggested yesterday afternoon. 

A further point which I think would repay 
examination is how the heat balance varies 
with the different conditions of sintering. 
This apparent omission is perhaps one of 
the few criticisms which one can make of the 
magnificent paper on “ Factors Controlling 
the Rate of Sinter Production.” Perhaps 
this aspect may be dealt with in subsequent 
investigations. 

Finally, regarding the circulating load of 
return sinter and its effect on output, it 
appears to me to be of greater importance 
to achieve optimum permeability rather than 
to bother unduly about reducing the propor- 
tion of return sinter in the mix. 

Dr. H. Wendeborn (Lurgi Gesellschaft fur 
Chemie und Huttenweser m.b.h., Frankfurt/ 
Main) : I should like to begin my remarks 
by giving some figures of sintering capacity 
in my country in comparison with the figures 
in England. According to the figures which 
have been given, there is in England a capacity 
of about 4,000,000 tons a year, and in a few 
years’ time that capacity will have risen to 
8,000,000 tons. In my country there is a 
capacity of 16,000,000 tons a year, and in the 
past two years there has been an average of 
50 to 60 per cent sinter in the blast-furnace 
burdens, depending on the special conditions. 

I wish now to discuss the problem of rating 
sinter machines, and I will give some informa- 
tion on how we do it. We test the volume 
of air sucked through, the temperature of 
the waste gas and sometimes the temperature 
anywhere in the sinter. If we have a new ore 
to test, we make a standard test at a depth 
of about 1/4. We may then find that the 
sinter time may be ten minutes—i.e. the time 
in which the flame front coming from the 
top reaches the grate. It is not necessary, 
however, to make all such temperature tests 
in the first stage ; it is enough to make a 
test to look to the gas temperature. 

After having made such a first test, we repeat 
the test with a variation of depth to find 
out the best result. When we have found 
out the best depth, sometimes we make a 
third variation, namely, the suction. We 
make the same test with the best depth 
with suction variation ; then we again find 
the time, and if we find that it is the optimum, 
then we read how much air for the optimum 
test is sucked through and at what suction 
pressure. If we know this time, we have all 
the data to rate the sinter plant for a special 
ore. If you change the ores, you cannot 
expect the same output from the same 
machine. 


Mr. R. F. Jennings (B.1.S.R.A.): I 
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should like to reply to a few of the comments 
that have been made on the paper on “ Sinter 
Plant Assessment Trials at Dagenham and 
Cleveland.” 

I wish to emphasise one very important 
point. There has been a great deal of stress 
laid on the air required to sinter. Now, that 
really is an utter misnomer. We do not know 
how much air is needed to sinter and we 
cannot calculate it. It is such a muddled 
and peculiar process that we still know very 
little about what goes on inside the bed, and 
in order to get an answer at all what we have 
done is just to measure the air which goes 
through the bed from beginning of sintering 
to end of sintering, and we have left it at 
that. I hope that one day we shall be able 
to go beyond that extremely empirical 
approach. 

I say all that because a number of people 
have said: “ You can alter the air per ton 
by changing the moisture, by putting in a 
little lime, and so on.” [I am not at all 
surprised. I would not be surprised that 
we could do all sorts of things to change the 
air requirements, because they are not true 
air requirements—they are just a measure 
of the amount of air which is used during 
the process. 

I should like to take up one point about 
the preheating of air for sintering. From 
Dr. Wendeborn’s paper on “ Sintering as a 
Physical Process,” it would appear possible 
to make use: of preheat during the initial 
parts of sintering, and I did some very brief 
calculations to see how such preheat could 
be applied to the new plant that is being 
built at Appleby-Frodingham. It seems to 
me that there is a rather favourable arrange- 
ment for that.. With the proposed new 
coolers, there are three fans. If the air from 
the first fan which will be absorbing heat 
from the sinter when it is at its hottest, just 
discharged from the strand, is not put up 
the stack, but is diverted and put over the 
strand, there would be available about 
10,000 cubic feet per ton of raw material, 
and at a guess this might be able to be raised 
at the beginning of the cooling process to 
about 250 deg. Cent. This would give an 
equivalent total heat of 1/2 per cent of coke 
in the raw mix, but as it would be applied 
during the critical early stage of sintering 
when there is, in Appleby-Frodingham 
practice, a tendency for a deficiency of coke, 
I think it might be valuable. 

I quite agree with Mr. Danielsson about 
cyclones. I feel that in many plants the use 
of a 4in or Sin pressure drop for dust collec- 
tion is really indefensible. 

Dr. T. P. Colclough, (B.I.S.F.): If the 
amount of air that goes through the bed 
is the ultimate factor which determines the 
rate of production, it is very essental that 
you should know how much air is wanted 
and how much air, so-called, you are using. 
So long as the variations to which Mr. 
Jennings referred are admitted, even by the 
theoretical men, we cannot imagine for a 
moment that we have got a satisfactory basis 
on which to operate, and on this I want to 
supplement the remarks made by my 
colleague, Mr. Dennison. 

When the remark is made that it is 
impossible to calculate the amount of air 
which is wanted for sintering, I want to 
suggest that, in the words of au M.P. only 
two days ago, it is all baloney. What is the 
air wanted for ? To burn the coke that you 
put in. And the coke that you put in is 
wanted to do two things—to calcine the ore 
and to perform the sintering operation. 
Now, if you have established a 6 per cent 
coke consumption to carry out those thermal 
operations, it is perfectly simple to calculate 
how much air is wanted to do it, and our 
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friends at Appleby, under the leadership of 
Mr. Voice, have done that. They have told 
us the figures. The combustion gas, they 
tell us, is 16,100 cubic feet. The CO, from 
the carbonate is 1425. There is your calcina- 
tion. The moisture is 10 per cent, which 
amounts to 4800. The combined water for 
calcination is 1535. All this adds up to 
23,860. That is the amount of gas which 
comes from the operation, and the amount 
of air that you want is 16,100 ; and yet they 
find this very stable figure of 44,000. 

What is the answer to it ? The answer to 
it is that 60 per cent excess air is being drawn 
through that system. 

The practical point that I want to make is 
that there is a tremendous amount of work 
wanted on the design of the sinter pan or the 
sinter strand. When our friends at Normanby 
are getting figures from 44,000 up to 90,000, 
what does it mean? They are not using 
any more air for sintering, but due to the 
variation of the permeability more and more 
air is being sucked down the sides, or through 
cracks, and so on. If we are to get the 
optimum operation in sintering, I would 
urge that attention be given to the design 
of the sinter plant itself, the sinter strand 
or the sinter pan. I think there is there more 
positive space for improvement than perhaps 
in any other factor. 

Mr. G. Hustand (Head Wrightson and 
Co., Ltd., Stockton-on-Tees): I have to 
confess that I am one of those odd animals, 
a sinter plant designer. The first question 
that anybody asks when we talk to him 
about a sinter plant is the fan. Everybody 
seems to have seen all sorts of things which 
are all tied up with the fans, but we never 
find anybody who has seen all those things 
together. 

The next thing that troubles us is that the 
sort of inquiry we get is on these lines : 
“* We shall be pleased to receive a price for a 
sinter plant to make 1200 tons a day.” We 
always like to ask, “ 1200 tons of what ?” 
By and large, by judicious questioning, we 
eventually come down to something which 
absolutely amazes Mr. Voice when we come 
to the rating of the fan. 

We have some empirical formula. Then 
when it comes to the pressure, well, we have 
been looking at the sinter plant control 
rooms and have seen the gauges, and we 
can also make a deduction for the lost 
system resistance, and we can get a good 
idea of what is required underneath the 
strand. We are not in the fortunate position 
of Dr. Wendeborn, who has a very fine 
laboratory, I believe, to find out these things. 
I think it is about time that we manufacturers 
did have a laboratory so that we could find 
out these things. Anyhow, by finding an 
optimum strand suction and adding on the 
system loss, we then have a fan size. 

Then comes the design of the fan. There 
is the question whether it is to be variable 
speed or constant speed, and somebody 
throws in the fact that you save 150 h.p. if 
you have a variable-speed motor, and so on. 
Then we come to the question of buying 
from the electrical manufacturers a motor 
of a variable speed of 2000 or 2500 h.p. 
We are not successful, so eventually we have 
to go back to the constant-speed machine. 

I am not very satisfied with the design of 
the actual sinter strand itself. I think it 
could be vastly improved, but is there some- 
body who is prepared to pay for it ? There 
is the question of mixing. There are three 
kinds of mixers. One is comparatively 
cheap, another is not so cheap, and there is a 
third which is expensive, but people will 
demand the qualities of the third mixer for 
the price of the first. Moreover, on the 


information that we are given we will ask 
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whether the materials will readily absorb 
the surface moisture, and the reply will be so 
dubious that we will probably suggest two- 
stage mixing—which puts another large bit 
of price to the job. Eventually, one-stage 
mixing will be accepted for economic 
reasons. 

On conveyors, we could quite easily pro- 
duce a conveyor design which would look 
after sticky Northants ore, but it would 
increase the roof material from one belt to 
another quite considerably and call for extra 
length of conveyors to get the rise at £40 a 
foot, which again the operators do not like 
to buy. 

Sir Charles Goodeve, (Hon. Member 
of Council; Director, B.1.S.R.A.): My 
thoughts during the discussion this morn- 
ing have been very substantially on what 
is going to happen now that we have got 
all this information out. Are the operators 
going to be able to apply it to existing 
plants ? Are the designers of equipment, in 
collaboration with the purchasers, going to 
be able to take full advantage of all this ? 

It was of interest to me to see that the 
capacity of a sinter plant comes out in terms 
of those three quantities which one finds 
reappearing time and again, even in the 
capacity of a machine tool plant, a chemical 
plant or anything else : the air flow rate, which 
is the driving rate, the rate at which you push 
the thing; the relation of the air to the 
product, a consumption rate of air which is a 
characteristic of the material, and, thirdly, a 
quantity which is related to the size. Those 
three quantities come out time and again in 
almost every operation that one studies in 
the economics. 

This story of sintering is far from finished. 
The special report of this symposium is 
going to carry it to a certain stage. Mr. 
Jennings has referred rather gently to one 
part of our ignorance—on air requirements— 
and Dr. Colclough will not accept that. 
That is the right attitude. We do not know 
where we are with regard to air requirements. 


I conclude by suggesting that another 
equally difficult point is on return fines. I 
know that I stick my neck straight out here, 
but I think that every ounce of fines that are 
returned above 5 per cent is a great disgrace ! 

Mr. F. Pearson (Ford Motor Co. Ltd., 
Dagenham) : I should like to refer to the 
figures that Dr. Colclough has mentioned, 
because it seems to me that nobody so far has 
referred to where this air is going to. There 
are only three or four places where it can 
possibly go. One place where a lot of air can 
be lost is the pellet. The next place is on the 
last of the windboxes. Nobody can help 
that unless he can devise some means of 
filling in the gaps on the last few windboxes. 
That is where the majority of the air is found 
on our plant. Again, on our plant, with 
our particular materials, there are at the 
bottom of the pellets cracks of 4in right 
across the bed. That is another source of 
air wastage which cannot be avoided. Our 
sinter plant has been operating for over 
twenty years ; I understand that the modern 
plant is of a different design, and I should 
like to ask whether the arrangement on it is 
an improvement. 


In 1948, when we were using more con- 
centrates than any other plant in this country, 
our fire-bars lasted us sixty days. They 
were made of various materials. I was 
severely criticised in industry when I went 
over to 26 per cent chrome bars. It cost us 
£8000 to put them in our plant, but the 
original bars, put in four years ago last 
March, are still in the plant. In 1948 sinter 
cost us 6d. per ton on bars alone ; this year 
the cost is about 1-5d. If you spend money 
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there, you will cut out the rat-holing and the 
wind losses. 

The only other part of the plant where yoy 
get wind loss is when the pellets are coming 
over the first windbox ; if you stand there 
you can hear a huge sucking of air. The 
operators can help themselves a lot in this, 
To overcome the problem we now make our 
own pellets of mild steel, fabricated up in 
two sections, and we weld them together jn 
the middle. We are of the opinion that these 
take up any stress or strain when the pellets 
get hot, and they open out and close and 
stop the pellets from warping and stop the 
air going in. 

So far as I am concerned, the papers are 
ten years too late. That is my only objection 
to them. Several speakers to-day have said 
that they are now going on to 100 per cent 
sinter. We were on 100 per cent sinter in 
1942—before the committee published a 
paper in 1943, which said that you could not 
use sinter economically. between 30 and 75 
per cent. 

As regards the operation of the sinter 
plant, we believe at Dagenham that there are 
too many variables in sinter plants. We 
believe in keeping everything constant except 
the depth of bed and working to a definite 
suction. We have proved without doubt 
that on 100 per cent Sierra Leone concen- 
trates we cannot get more than 28 tons per 
hour, and we cannot sinter that concentrate 
unless we bring back out of stock actually 
concentrated sinter that we have made to 
use in another ore to open the bed up. On 
the other hand, with Rif fines, with the same 
suction we can make 45 tons per hour. So 
we should not be too critical of the makers 
of the sinter plants—and I say that because 
of the remarks that have been made con- 
demning the makers of plants and the remark 
made by one maker that nobody seems to be 
able to tell the makers what material they 
are going to make. I know that the makers 
do not know too much, but we should not be 
too critical of them. 

I do not know whether what I have said 
on the question of air leakage will convince 
Dr. Colclough that there are a lot of places 
in which air can be drawn in over which we 
have absolutely no control. 

Mr. K. C. Sharp (Steel Company of Wales, 
Ltd.): There has been some criticism, 
perhaps justifiably, of sinter plant designers. 
We have gone to Lurgi. At Margam installa- 
tions have been made which deal with many 
of the points that have been made. The 
good results which we hope will result will 
later form the basis for a good discussion. 

At the afternoon session the symposium 
was concluded with a joint discussion on 
two papers—* Ironmaking from High Sinter 
Burdens,” by G. D. Elliot, J. A. Bond and 
T. E. Mitchell, and “ Sintering Practice at 
Domnarfvet, Sweden,”’ by C. Danielsson. 





ACTIVITY AT UNITED KINGDOM AND CHANNEL ISLAND 
AERODROMES.—Air transport movements at United 
Kingdom aerodromes in October, 1953, numbered 
15,700, approximately 7 per cent more than in 
October, 1952. The total of passengers handled was 
292,000, or 23 per cent more than in October, 1952. Freight 
on and off-loaded amounted to 5000 short tons, an 
increase of 26 per cent on the corresponding month of 
the previous year. Post Office mail handled increased 
slightly to 1250 short tons. London and Northolt Air- 
ports together handled 163,000 passengers, 17 per cent 
more than in October, 1952. At London Airport there 
were 4100 air transport movements (an increase of 38 per 
cent over October, 1952) and 118,000 passengers were 
handled (61 per cent more than in October, 1952). 
Northolt air transport movements decreased by 38 per 
cent to 2200 and passengers by 32 per cent to 45,100. 
Other airports at which passenger traffic increased con- 
siderably over October, 1952, were Renfrew, 18,000 
(55 per cent increase) ; Manchester, 16,000 (27 per cent 
increase) ; Nutts Corner, 14,000 (33 per cent increase) ; 
Birmingham, 5300 (104 per cent increase) ; and Edin- 
burgh, 3500 (27 per cent increase). 
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Industrial Hygiene Engineering 
T. C. ANGUS,* D.F.C., D.Sc. (Lond.), A.M.LE.E., M.I.H.V.E., F.LE.S. 


The recognition of the need for the study of the working and environment of healthy 
men and women, together with the realisation of known and possible hazards 
inherent in new materials and processes, has resulted in the employment of persons 
other than qualified medical men in the investigation and betterment of industrial 
working conditions. The author traces the development of hygiene engineering and 


the present situation. 


HE accepted definition of a civil engineer 

may be expressed as ‘‘ One who directs 
the great sources of power in nature for 
the use and convenience of man.” Such a 
definition carries with it the idea of an inter- 
action between man and his environment 
and usually, in accepting such a definition, 
it is assumed that the environment, as repre- 
sented by the forces of nature, is entirely 
passive. 

It has, however, become increasingly 
apparent that man in directing (and thereby, 
so it seems, releasing) more of nature’s 
sources Of power, is becoming liable to 
increasing domination by the very materials 
and forces he seeks to control. While 
primitive man continually battled against 
nature in the raw, civilised man finds himself 
increasingly oppressed by those surroundings 
which he has produced for his own ends and 
eventual betterment. 

While we rightly look to the doctor for 
instruction and guidance in all matters 
relating to preventive medicine and the 
treatment of disease, it may be postulated 
that in the past his attitude towards his 
patient has borne some resemblance to that 
of an engineer faced with a machine that 
has failed, or has developed some defect. 
This may be contrasted with the outlook of a 
station engineer who, having in his charge a 
set of highly complex machinery which is in 
good order, sets out to seek and perpetuate 
conditions which will enable it to work with 
maximum effect and without unduly rapid 
depreciation. 

The recognition of the need for the study 
of the working environment of healthy men 
and women, together with the realisation 
of known and possible hazards inherent in 
new materials and processes, has resulted in 
the employment of persons other than 
qualified medical men in the investigation 
and betterment of industrial working 
conditions. 


HISTORY 


In this country it may be said that the 
first step towards the organisation of 
specialised workers in this field was the 
formation of the “ Health of Munition 
Workers’ Committee ’’ during the 1914-1918 
war. This body became the Industrial 
Fatigue Research Board, and at a later date 
was given the more positive name of Indus- 
trial Health Research Board, under which 
name the enlarged body of scientific workers 
now operates as a part of the activities of 
the Medical Research Council. 

In 1914 a small department of applied 
physiology, under the directorship of Pro- 
fessor Leonard Erskin Hill (later Sir Leonard 
Hill, F.R.S.), was started at the National 
Institute for Medical Research, Hampstead. 
This department, besides engaging in 
researches into the fundamental problems 
involving man’s environment and his physio- 
logy would undertake investigations of an 
ad hoc nature where men were exposed to 
unfavourable conditions in industry, and in 
the Fighting Services. Hill’s work in con- 
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nection with diving hazards and caisson 
disease is classical and, as an instance of an 
ad hoc inquiry, an investigation into the 
ventilation of an Atlantic liner during a 
double crossing of the Atlantic (1923) led 
to progress in the designing of ventilation 
systems for ships. This has had wide 
application.’ 

At a later date (1929) the London School 
of Hygiene and Tropical Medicine was 
opened by H.R.H. the Prince of Wales. It 
was proposed by the original committee that 
drafted the scheme for the work to be done 
in this school that it should be a “ School 
of Hygiene” rather than an “ Institute of 
State Medicine,” and that the scope of its 
activities should include Departments of 
Applied Physiology and Hygiene. 

In the United States of America the School 
of Public Health at Harvard University had 
been leading the way in investigations in 
dust control, thermal stress, ionisation of 
air, town gas poisoning, problems of thermal 
comfort, heating and ventilation with many 
other problems related to the physiological 
needs of man. The teaching and research 
were under the care of Professors Cecil and 
Phillip Drinker, Mr. Theodore Hatch and 
Mr. C. P. Yaglou, to name only a few of the 
distinguished members of the Faculty. A 
debt of gratitude hard to repay is owed to 
Harvard by the London School of Hygiene 
and Tropical Medicine, for not only did 
Dr. G. P. Crowden (now Professor of Applied 
Physiology at the London School) spend a 
considerable time at Harvard on the in- 
auguration of his department, but no less than 
three young men—later to take positions as 
hygiene engineers at the school—have been 
given a year’s study at the Harvard School 
of Public Health, with Rockefeller Fellow- 
ships, and have so obtained an invaluable 
training in American methods and practice. 

There are now Departments of Industrial 
Health at the Universities of Birmingham, 
Newcastle and Manchester in this country, 
and many in various universities in the 
United States. 

To deal with the specialised hazards of 
the mining industry the work of the Royal 
School of Mines has been going on for 
many years, and more recently the Medical 
Research Council has instituted a large and 
complete research station at Cardiff specially 
devoted to the study of the specific hazards 
to which coal miners are liable. 


LATER DEVELOPMENTS 


It may allowable to draw special attention 
to a centre in London where informa- 
tion on subjects relative to industrial 
working conditions, hygiene engineering and 
safety precautions may readily be obtained 
by those interested, experience having shown 
that this valuable public centre of information 
is not so well known as it should be. The 
Safety, Health and Welfare Museum of the 
Ministry of Labour and National Service is 
situated in Horseferry Road, Westminster, 
and should be visited by anyone concerned 
with these problems of work and work 
places where the worker’s environment or 
employment may be detrimental to his 
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health. Applications of the Factories Act 
are here fully expounded to those in doubt. 
One of the functions of the Museum is to 
act as a training school for factory inspectors. 

In 1949 a new scientific society, having for 
its object the study of human performance 
and the environment of work, was brought 
into being by a group of medical scientists 
and engineers. This society is very active 
and has aroused sustained interest and sup- 
port in spite of the rather forbidding title 
of Ergonomics Research Society. It holds 
frequent meetings at University Depart- 
ments and Industrial Establishments and 
conferences attended by delegates from many 
countries in Europe and from the United 
States of America have been held in Bir- 
mingham ; the College of Aeronautics, Cran- 
field ; and at Oxford. Such subjects as the 
human factor in the design of machines, 
fatigue and human performance as affected 
by environment, heat and cold, lighting, 
&c., have been freely discussed by research 
workers and representatives from industry. 

In May, 1950, the Institution of Civil 
Engineers held the inaugural meeting of a 
Public Health Engineering Division, the 
meeting being addressed by Sir Roger 
Hetherington, the precise terms of reference 
approved by the council being :— 

“* The general advancement of the science 
and art of engineering in relation to the 
maintenance and improvement of public 
health, especially in the solution of prob- 
lems of water supply ; sewerage and sewage 


disposal; the disposal of domestic and 
industrial refuse ; river pollution; flood 
control; land drainage; abatement of 


smoke and atmospheric pollution ; and the 
engineering measures to assist in the control 
of insect-borne diseases.” 

These terms of reference do not, however, 
appear to embrace industrial hygiene engin- 
eering, merely referring to human prob- 
lems arising in inhabited localities. This 
immense subject, particularly with reference 
to the tropics, and how large civil engineer- 
ing works may even have unlooked-for 
ill-effects upon a population unless proper 
precautions are taken in time, was dealt 
with by Professor G. Macdonald in his 
James Forrest Lecture of 1949.? 

In 1953 another society for the study of 
industrial health and toxic hazards was 
formed: this is the British Occupational 
Hygiene Society, whos? inaugural meeting 
was held in London on April 27th. The 
objects of this society “‘ shall be to promote 
the science of occupational hygiene.” Its 
membership already consists of industrial 
medical officers, chemists and physicists 
engaged in relevant research and practice, 
officers of scientific bodies, teachers and 
hygiene engineers. 

A promising positive step to promote 
industrial hygiene service was taken in 1950 
by the establishing of the sub-unit of Occupa- 
tional Health sponsored by the Nuffield 
Foundation and the London School of 
Hygiene and Tropical Medicine. It has been 
recognised for some time, as pointed out by 
Crowden,®}* that there is need for some 
provision for small firms, representing as 
they do by far the larger part of the industrial 
working population, to obtain hygiene, 
welfare and safety services similar to those 
available to firms large enough to be able 
to employ their own doctors, welfare super- 
intendents and health engineers. 

Under the Industrial Health Service started 
by the Nuffield Foundation at Slough, some 
thirty factories, most of which employ 
less than thirty men, can call upon a central 
pool of doctors, nurses, chemists and hygiene 
engineers, all of whom in this way are kept 
fully employed. There is also a rehabilitation 
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centre for workers injured or becoming ill 
in any of the factories concerned. The 
sub-unit of Occupational Health which is 
a part of this combined service has now 
been in operation for about two years and 
we are told that already more applications 
have been received for advice and services 
than the existing staff is able to handle.‘ 


THE FUNCTIONS OF THE HYGIENE ENGINEER 
AND THE FACTORY INSPECTOR 


The question may well be raised whether 
the excellent service of Her Maijesty’s 
Engineering Inspectors of Factories renders 
a further supply of engineers specially trained 
in industrial hygiene redundant. The answer 
to this is twofold : the primary function of 
the Factory Inspectorate is to see that the 
requirements of the Factories Act of 1937 
are observed: and then the numbers of these 
officers are not nearly sufficient. As has 
been pointed out by Sherwood (1953) 
it is practically impossible when considering 
such hazards as those due to air-borne dusts 
to define safe concentrations in legislation, 
and in practice the interpretation of the law’s 
requirements is left to the judgment of the 
Factory Inspectors. Although in practice 
these officers are found to be most ready in 
giving helpful and practical suggestions it is 
not their function to design exhaust plants 
or lighting systems—even if they had the 
time to devote to such tasks. Again, the 
legal requirements of the Act as to such 
things as minimum temperatures allowable 
in factories and minimum allowable light 
are most moderate ; they have to be so in 
order to guard against possible hardship and 
obstruction to progress that might result in 
the literal enforcement of stringent regula- 
tions. The result of this moderation in the 
law’s requirements is that many legal 
standards are well below what are now known 
to be the desirable standards of practice 
needed for physiological efficiency. To 
promote efficiency is not the immediate 
purpose of the Factories Act. 

While the hygiene engineer should work 
in close collaboration with the Factory 
Inspectorate he must be fully au fait with 
all modern developments and the findings 
of relevant researches. 

To denote likely fields of action where 
hygiene engineers are likely to be valuable 
the following examples may be quoted as 
typical. 

(1) A large office in which the artificial 
lighting was admittedly poor has been 
re-equipped with new lighting fittings. 
Although the intensity of illumination has 
been raised to the level approved in current 
Codes of Practice for particular visual tasks, 
there are complaints that “ the light is too 
bright,” with stories of eyestrain and head- 
ache. What should be done now ? 

(2) A new process is introduced in which 
finely ground mineral material is to be 
employed, with the inevitable dust. Pre- 
cautions have been taken to reduce the 
air-borne dust to an apparently low level. 
Are the workers now safe from pneu- 
moconiosis ? 

(3) In a machine shop the use of very high 
cutting speeds and the crowding together of 
lathes has resulted in an evaporation of 
cutting oils to an extent hitherto unknown. 
Men are complaining of lassitude and 
stomach symptoms. How serious is this 
as a potential hazard and what should be 
done ? 

In addition to such possible hazards—all 
of which have been experienced during recent 
years—there is likely to be a new crop of 
hazards due to the use of radio-active pro- 
ducts and by-products. So serious are the 
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potential hazards from direct radiations and 
from the even more dangerous radio-active 
dusts that specially trained scientists known 
as health physicists are employed where 
radiation hazards are known to exist. It 
speaks highly for these persons that, as we are 
informea, casualties amongst workers have 
so far been almost unknown in the British 
factories and establishments where radio- 
active materials are made and handled. 

It may safely be said that although all 
the above-quoted instances refer in some way 
to the functioning of the human body, there 
will be few medical practitioners who would 
be prepared to give decisions, to take action 
and to apply practical remedies therein. 
At the same time, the engineer or the works 
manager, if ignorant of and out of touch 
with the research worker and the medical 
specialist, and so unable to call upon their 
stock of fundamental knowledge, would be 
working very much in the dark. 


TRAINING OF HYGIENE ENGINEERS 


At the present time there is no facility for 
the training of hygiene engineers in Great 
Britain ; the profession is comparatively new, 
and it is likely that the number of hygiene 
engineers, recognised as such, now in this 
country can be counted on the fingers of one 
hand. Hygiene engineers should work as 
one of a team, and in the United States of 
America many such teams (termed Industrial 
Health Units) are at work for various large 
firms, as well as for the Federal Government 
and the Governments of various States. 
There are similar arrangements in Sweden, 
Finland and Jugoslavia (Sherwood).* 

The only training courses for hygiene 
engineers given in the English language are 
to be found in the United States, amongst 
which that given at the Harvard School of 
Public Health, under Professor Drinker, is 
outstanding. 

In the United States of America, although 
it is customary for employers to apply to the 
appropriate universities for young men to 
enter their works as hygiene engineers, and 
although there are a few young men who 
enter the universities with the express object 
of joining this profession, it is a profession 
not yet recognised as standing apart. To 
practise in the United States as what here 
would be termed a chartered engineer, a 
person has to hold a “ Licence to Practice,” 
and there is no such licence issued to 
hygiene engineers as such. But in fact the 
professional standing of such a one does not 
suffer, because it is recognised as essential 
for a hygiene engineer to be fully qualified 
in one of the accepted engineering fields 
before taking the additional post-graduate 
course necessary for his specialisation. 

So it comes about that the hygiene engineer 
is one with the engineer’s basic outlook and 
training, but who has grafted on to these 
certain techniques and skills in physiology, 
physics, chemistry and microscopy to enable 
him to appreciate the human side of his 
problems. Professor Drinker may be quoted 
in stating the qualifications to be “ engineer- 
ing and practical (applied) chemistry, thermo- 
dynamics, fluid mechanics, respiratory physi- 
ology, air analysis, &c.” A knowledge of 
biostatistics and of public health adminis- 
tration is also required. Above all, he should 
acquire a fund of knowledge of the second 
order ; knowledge as to where the informa- 
tion that is required is to be obtained; but 
as the hygiene engineer’s outlook and training 
should be that of the engineer, so his attitude 
should be constructive rather than analytical ; 
for his true raison d’étre is to prescribe or to 
carry out practical measures to create, to 
control, or to correct working environment. 
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It may be stated here that in America the 
hygiene engineer will not be called upon to 
collaborate with the Factory Inspectorate 
(which does not exist in that country), but 
with the specialists working for the great 
industrial insurance companies, who, in 
practice, do a very similar work to that of our 
own factory inspectors ; in protecting the 
workers from accidents and illness attribut- 
able to industrial employment. 

At present the courses at Harvard are 
flexible, the student being offered a wide 
choice in several subjects. The degrees 
required by a hygiene engineer are Master 
of Science in Hygiene or Doctor of Science in 
Hygiene. 


CONCLUSION 


In conclusion, it may be supposed that 
there is scope in this very industrialised 
country for this particular branch of engineer- 
ing, here usually termed hygiene engineering ; 
and if perforce the hygiene engineer must be 
something of a “* Jack of All Trades ”’ rather 
than a specialist we may well suppose that in 
obtaining a working acquaintence, with a 
balanced view, of the large number of sub- 
jects relevant to his calling the hygiene 
engineer will be able to collaborate with the 
doctor and the works manager without 
encroaching on the preserves of either. 

It gives me pleasure to record my acknow- 
ledgments and thanks to Professor G. P. 
Crowden for help in reading through this 
article and supplying valuable criticism and 
additions ; also to Professor Phillip Drinker 
for information on American practices. 
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Abrasive Discs for the Testing 
of Rubber 


A NOTE has been received from the British 
Standards Institution with regard to abrasive 
papers for the abrasion testing of rubber. It 
has been found that the results of abrasion tests 
carried out by the Du Pont method, as described 
in B.S. 903, “* Methods of Testing Vulcanised 
Rubber,” and as adopted by Technical Committee 
45, Rubber, of the International Organisation for 
Standardisation, are dependent on the quality 
and cutting power of the abrasive paper used. 

The note states that Minnesota Mining and 
Manufacturing Company, of Arden Road, 
Adderley Park, Birmingham, 8, has _ been 
approached concerning the production of such 
papers and the particular requirement of constant 
cutting power has been discussed with the firm. 
This manufacturer fully appreciates the import- 
ance of strict control of paper characteristics and 
is prepared to supply a batch of paper with similar 
characteristics to those which have been tested 
and found satisfactory. The firm has stated its 
willingness to manufacture sufficient material for 
10,000 Du Pont machine discs. This will be 
printed with the normal marking as “* Tri-m-ite ” 
paper, grade 180 E, with the additional words 
“* Special ISO Batch ” on the back of the paper. 

It is suggested by the Institution that labora- 
tories requiring test results to B.S. 903 or in 
accordance with the agreement reached by ISO, 
which will be interchangeable and free from the 
difficulty of a change of abrasion index with life 
of paper, should obtain a consignment of the 
special batch. The manufacturer has undertaken 
to reserve the batch of paper exclusively for such 
orders, and arrangements for production are to 
be put in hand immediately. The material is 
expected to be available by January 1, 1954. 
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Mahanadi Valley Development 


( By our Indian Correspondent ) 


No. I 


India’s first Five-Year Plan envisages an expenditure of Rs. 561.41 crores (£421 
million) on irrigation and power projects during 1951-56 involving the generation 
of 1-08 million kW of hydro-electric power and the irrigation of about 8-5 million 


acres. 


Of these, the Hirakud dam project, constituting the first stage of integrated 


development of Mahanadi Valley basin, is expected to cost, according to the latest 
estimate published early this year, the sum of Rs. 61-24 crores (about £46,000,000) 


up to 1956 and Rs. 92-08 crores for the whole plan. 


It will ultimately irrigate an 


area of 1-93 million acres and generate power of the order of \9SMW. 


HE river basins which together go to 
make up the Orissa State and the adjoin- 
ing states are the Mahanadi, the Brahmani, 
the Baitarni, the Burabalong, and the 
Suwarnalekha. The latter two are relatively 
small and have special problems of their own. 
The remaining three principal rivers have 
several common features: they all run 
parallel, have their origin in the hilly coun- 
tries of Madhya Pradesh and run directly 
into the Bay of Bengal. The Mahanadi is 
the largest of these three rivers with a total 
length of 533 miles. It rises near Sihawa in 
Madhya Pradesh, flows to the north at first 
and then eastwards through Bilaspur, where 
it receives the waters of a number of 
tributaries and then flows south through 
Sambalpur, where it becomes a river of the 
first magnitude with a width of more than a 
mile. It subsequently forms a series of 
rapids until it reaches Dholpur. Here the 
rapids end and the river, flowing straight 
towards the outermost line of the Eastern 
Ghats, pierces it and emerges on the Orissa 
delta after a 40-mile passage through the 
gorge. It traverses Cuttack district from 
west to east, throwing off numerous branches, 
and falls into the Bay of Bengal through 
several channels near the False Point (Fig. 1). 
The catchment area of the Mahanadi 
above Naraj is 51,000 square miles. It has a 
mean annual rainfall of 53-17in. Its maxi- 
mum flood discharge at Naraj is calculated 
at 1,600,000 cusecs. In the dry season, 
however, the discharge dwindles to about 
2500 cusecs, the lowest on record being 1500 
cusecs. The mean annual run-off of the river 
at Naraj is 74,000,000 acre-feet, which 
compares with 87,000,000 acre-feet of 
the Indus at Kalabagh, 80,000,000 acre-feet 
of Columbia (U.S.) at Grand Coulee dam 
site, and 66,000,000 acre-feet of the Nile at 
Aswan dam. 


HISTORICAL BACKGROUND 


Historical records show that terrible 
famines occurred in the fourteenth, fifteenth 
and sixteenth centuries. In the memorable 
famine of 1770 people were reported to have 
been dying by hundreds and thousands. 
Nearly a century later came the great Orissa 
famine of 1865-66. The rainfall in that year 
was scanty and ceased prematurely. It was 
estimated that nearly 1,000,000 people died 
in one district alone. Then followed the 
flood of 1866. Crops and property were 
destroyed and what the drought had spared 
was engulfed in the wide flood waters. The 
first serious attempt to tackle this problem 
was made in 1858, when Sir Arthur Cotton, 
one of the foremost pioneers of irrigation in 
India, was asked to report on the harnessing 
of the waters of the Orissa rivers. He made 


certain recommendations, which included the 
construction of weirs across the Mahanadi, 
rivers, 


Brahmani and Vaitarni irrigation 





canals throughout the delta suitable for 
navigation, drainage channels between all 
irrigation channels and embankments. These 
recommendations were, however, not given 
effect to as the scheme was not “ productive ”” 
according to the recognised standards of the 
time, and as the dry weather flow was too 
small for any large-scale irrigation develop- 
ment. A number of committees has since 
been appointed and their reports published, 
although few of their recommendations have 
been implemented : The Flood Inquiry Com- 
mittee of 1927 (‘‘ Construction of flood 
control reservoirs not practicable”) ; Sir M. 
Visveshwarayya’s Report of 1937 (“... De- 
sirable to make preliminary investigations for 
the construction of 

flood control reser- 
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the Hirakud dam project will be dealt with in 
the succeeding article. 


UNIFIED BASIN-WIDE PLAN 


The plan consists of three major projects, 
viz. : (1) Hirakud dam project ; (2) Tikar- 
para dam project and (3) Naraj dam project. 
Each of these three is capable of independent 
development without prejudicing or being 
prejudiced by the construction of any other 
part of the unified basin-wide plan. The table 
on page 805 gives the salient details of the three 
projects as well as the potential develop- 
ments. The projects have since been slightly 
modified but the general outline of develop- 
ment remains the same. It is proposed to 
proceed with the construction of the Hirakud 
dam first as this is absolutely essential and 
unavoidable. From this dam alone it will 
be possible to afford a substantial and 
adequate measure of flood protection to 
the delta at a relatively small cost and at a 
fairly early date. The regulated releases of 
water from the Hirakud reservoir will per- 
mit appreciable improvement in the navig- 
ability of the Mahanadi. The construction 
of the Hirakud dam will also very materially 
facilitate the construction of the dam at 
Tikarpara, about 120 miles downstream of 
Hirakud. Detailed investigations about 
Tikarpara are still proceeding but preliminary 
studies reveal that the Tikarpara Gorge 
affords a dam site which is unique in the 
world. With a dam 330ft above low water 
level or about 360ft above deepest river 
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high-level escapes ”’) ; 
and finally the Cuttack 
Conference of 1945, 
under the auspices of the Central Waterways, 
Irrigation and Navigation Commission, when 
it was unanimously agreed that “* the potenti- 
alities of the Mahanadi for unifold multi- 
purpose development, viz., flood control, 
irrigation, navigation and hydro-electric 
power should be thoroughly and expe- 
ditiously investigated by the Commission.” 
The investigations carried out by the Com- 
mission showed that the only solution that 
would meet with all the requirements of the 
situation lay in the basin-wide plan of the 
development of the Mahanadi Valley “‘ com- 
prising the construction of a series of dams 
on the main river and its major tributaries and 
of the allied irrigation and navigation work.” 
As the implementation of the plan would 
involve “ a great deal of time in surveys and a 
large amount of capital investment, it is 
recommended that the Hirakud dam project 
be executed as an independent unit, as it is 
the simplest in respect of physical features, 
designs and construction requirements.” The 
basin-wide plan is described in this article and 


Fig. 1—Catchment of Mahanadi River 


bed it will be possible to store 109-68 
million feet of -water—one-and-a-half times 
the total mean annual run-off of the 
Mahanadi at this place. With the entire 
run-off of the river thus stored, there will 
obviously be no further flood problem. 
Also, with one single dam here it will be 
possible to generate 2500MW (60 per 
cent load factor) which, according to the 
Central Water and Power Commission’s 
report? “is more than the total power from 
all the twenty-six dams of the T.V.A. and 
greater than the biggest existing power 
station in the world at the Grand Coulee 
dam with an installed capacity of 1800MW.” 
(This report was published in June, 
1947.) The third project at Naraj has not 
been sufficiently investigated and little is 
known about its potentialities except that it 
cannot stand as an independent unit without 
the construction of the Hirakud and Tikar- 
para dams. (See Fig. 2 for a section of the 
river.) 


Prof. P. C. Mahalanobis, F.R.S., has 
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dealt exhaustively with all available rainfall 
and flood data in his work “ Rain Storms 
and River Floods in Orissa.’* Rainfall 
records, in some cases, go as far back as 
1865, but Prof. Mahalanobis took the year 
1891 as the starting point for purposes of 
rainfall and flood studies. The thick line on 
Fig. 1 prepared from the monsoon and the 
annual normal rainfall of 126 stations in the 
valley shows the mean path of the centre of 
storms affecting the catchment of the Orissa 
rivers. The general travel of the centre of 
the storms is west-north-west and the average 
rate of travel 200 miles per day. The central 
and southern part of the catchment receives 
about 45in to 50in rain and the rainfall 
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objects of the present project for flood and 
drought constitute the two major problems 
of Orissa. High floods have been reported to 
have occurred in 1834 (1,570,000 cusecs 
at Naraj gauge), 1855 (1,540,000 cusecs), 
1866, 1872 (1,500,000 cusecs) and 1934 
(1412 million cusecs). According to the 
report of the Orissa Flood Advisory Com- 
mittee, 1938, “some slight damage is to be 
expected after the Bellevue gauge at Cuttack 
reaches 23-00 and bad damage when over 
25-00." On the Naraj gauge these corres- 
pond to 87-5 and 91-5 and in the present 
project the maximum gauge for the purposes 
of flood moderation has been taken as 
93-6 with a peak discharge of 1571 million 
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Fig. 2—Section of River 


decreases to the east and south. The normal 
monsoon rainfall spread over the months of 
June to September is 44-9in and in the 
autumn months of October and November 
the figure is 3-38in. Winter (December to 
February) and Summer (March to May) 
have only 1-76 and 3-13in, respectively. 

For purposes of determining the annual 
run-off at Sambalpur (nearest gauge station 
to Hirakud), gauge discharge curves have 
been prepared for Naraj where the record 
goes as far back as 1868. By correlating 
the gauges at Sambalpur with that at Naraj, 
after making allowances for time lag, 
similar discharge curves have been prepared 
for Sambalpur and checked against daily 
discharge observations started at the latter 
site since June, 1946. The run-off of the 
Mahanadi River at Sambalpur has accord- 
ingly been worked out for the period 1926-46. 
The mean annual run-off over this period 
works out at 50,022 million acre-feet, the 
lowest figure being 24,566 million acre-feet 
for 1941 and the highest 64,408 million 
acre-feet in 1936. The mean monthly 
rainfall and run-off of the Mahanadi catch- 
ment above Sambalpur for the period 
1926-46 have been plotted in Fig. 3. The 
annual rainfall and run-off for the period 
1900-1945 (for individual years) have also 
been plotted alongside (Fig. 4). It is inter- 
esting to note that this relationship takes the 
form of :— 

R=P—T/2+C 
where 
R=mean value of run-off in inches 
T=mean temperature in deg. Fah. 
P=mean rainfall in inches 
and C=constant. 


Based on the mean annual temperature 
at Sambalpur, the run-off from the catch- 
ment area above Sambalpur can be deduced 
from the above formula, first proposed by 
A. N. Khosla* with C=12-5. 

Flood control is one of the principal 


cusecs. “If the delta area,” says the 1947 
report, “is to be saved from serious damage, 
the high floods must be so regulated by 
means of a storage dam or dams that the 
flood level at Naraj shall not rise above 
90-1, corresponding to a discharge of 1226 
million cusecs. It will, however, be desirable 
to regulate the flood flows in such a way 
that the flood level at Naraj does not rise 
above 89-00, corresponding to a discharge 
of 1140 million cusecs.” At Sambalpur 
this may correspond to about 847,000 cusecs. 
On the assumption of a time lag of two days 
for the flood to reach Sambalpur from 
Naraj and of twenty-four hours’ retention at 
peak level, it has been estimated that a 
flood reserve of 3,420,000 acre-feet (from 
R.L. 600 to 630) will suffice to keep the 
flood level at Naraj below gauge 89-00. 
With this flood reserve the regulated releases 
from the Hirakud dam will not exceed 
700,000 cusecs and will lower the maximum 
flood level at Sambalpur by 4-8ft and thus 
afford considerable relief to the town. 


IRRIGATION AND POWER 


The need for irrigation in a region where 
87 per cent of the rainfall occurs during the 
monsoon months is clear. The existing 
minor waterworks cater for about 200,000 
acres, nearly all of which are in the delta 
area. When the resources of the valley are 
fully exploited by the construction of all the 
three dams, the gross commanded area may 
exceed 3,000,000 acres. With the com- 
pletion of the Hirakud dam alone, the total 
irrigable area is estimated to be 1928 million 
acres, of which 123,000 acres will be by lift 
irrigation, 1137 million acres will be in the 
delta area now beyond the reach of perennial 
irrigation, and the rest in and around Hirakud 
area. This is expected to bring about an 
annual increase of about 750,000 acres of 
food production in the uplands besides a 
very substantial increase in that of the delta 
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and also about 3,300,000 tons of sugar cane. 

The valley has a vast power potential, 
Hirakud (300MW), Tikarpara (2500MW 
and Naraj (QIOMW) are together c ip. 
able of generating about 3700MW of 
power, an enormous amount in a region 
where practically there is no demand ‘or 
power at present. Of the total, abcut 
1I95MW are expected to be available oy 
1975 from the Hirakud project. A question 
has been raised as to the necessity of gener .t- 
ing even this small amount of power in .n 
undeveloped area, but the valley, accordi:g 
to an estimate of the Geological Survey of 
India,® is said to be rich in mineral wea!:h 
and destined to be the prospective “ industr:al 
belt” of India. There are large reserves of 
iron ore with iron content ranging from 06 
per cent to 69 per cent. There are aiso 
quantities of manganese ore (at present being 
exported), limestone for the manufacture 
of cement, dolomite, bauxite, coal, and 
graphite. The Hirakud dam site, being in 
the vicinity of vast deposits of bauxite, is an 
ideal location for an aluminium factory, and 
the Five-Year Plan has set aside a sum for 
the establishment of a factory with an 
installed capacity for producing annually 
15,000 tons of aluminium. The Hirakud 
power stations will be connected to the 
existing thermal stations at Jamshedpur 
(Bihar) and Nagpur (Madhya Pradesh) and 
also to the grid interconnecting the proposed 
hydro stations at the Kosi dam (421 miles 
from Hirakud) with 1800MW, Tista 
hydro station (440 miles) with 400MW, 
the Damodar Valley hydro and steam 
stations (between 200 miles and 250 miles) 
with 300MW, the Rihand hydro station 
in the Sone Valley (211 miles) with 
200MW, the Machkund hydro station 
(224 miles), with lOOMW, and _ the 
Rampadasagar hydro station (372 miles) with 
75MW. This will constitute a most 
important electric grid system with a total 
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capacity of about 6500MW serving the 
potentially rich states of Orissa, Bengal, 
Bihar, Madhya Pradesh, Uttar Pradesh, and 
Madras. 


NAVIGATION 


The River Mahanadi, being the largest 
river in Orissa, was formerly the main 
outlet for the trade of the interior as well as 
the Cuttack district. But since the opening 
of the railways river borne trade has greatly 
diminished. The Mahanadi Valley develop- 
ment provides for the regulation of discharge 
of the river during dry season, giving a 
minimum of 8800 cusecs after the con- 
struction of the Hirakud dam, 24,000 cusecs 
or 84,000 cusecs after the construction of the 
Tikarpara dam (depending upon whether the 
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Statistical Summary of Basin-Wide Plan 
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Tikacpere | 








Items Hirakud 
Catch ment area, square miles .. 32, 7. 48,000 51,000 
Mean annual rainfall,inches ... ... ... «. “88 55°85 53-17 
Annual renee, million acre- ram 
DRONMMEINCLS-<(bia"" Wie’, ‘Kee. S40: nee ‘| 69-90 102-72 103-67 
Mean.. 5 : 50-00 ee | 74-05 
Miaimum. deb. eae) 60 “ene, “Ses. 008 S860 can 20-61 30-09 30-37 
Height of dam, feet... iG 167 359 | 
Gross storage, MO MORAMMI ii see. Ge, 6°75 109 -68 6-83 
Live storage, million acre-feet ... 4°51 95-92 3-90 
Area submerged, acres shal meas AIR GEES Saee esee ate | 158,000 1,168,000 | 192,000 
Area for irrigation, acres ... rae | 1,928,000 | Same | Same 
Power at 60 per cent load factor ‘(potential), grate 300 2,500 910 
Minimum regulated discharge, below dam, cusecs ... ... 8,800 100,000 100,000 
dam is constructed up to R.L. 350 or has just begun, was about 25 per cent 
R.L. 430) and 33,000 cusecs or 93,000 cusecs complete. 
by the addition of the Naraj dam. Under REFERENCES 
existing conditions the minimum flow of the +1938: Preliminary Report of the Orissa Flood Advisory 


river may be less than 1000 cusecs. The 
extent to which such increase in the dry 
weather flow may affect the navigability 
of the river to the port of Chandbali is being 
investigated. But it is reasonable to expect 
that a very deep river with unobstructed 
passage to the sea will result and will afford 
accommodation for ships as large as those 
trading in the other parts of India. Under 
these conditions it is estimated that the 
harbour area in the vicinity of Dhamra will 
permit the development of a port that should 
handle trade of the order of 5,000,000 tons to 
6,000,000 tons per annum. (The tonnage 
handled during the year 1950-51 in the ports 
of Calcutta and Bombay amounted to 
14,400,000 tons.) The site appears to pro- 
vide sufficient river accommodation for 
fifteen ships of 300ft length anchored in the 
stream and twenty to twenty-five ships 
moored to the river bank. The capacity of 
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such a port could be brought up to 800 tons 
to 1000 tons per day per ship. With the con- 
struction of all three dams it will be possible 
to maintain a minimum depth of 9ft to 10ft 
from the border of Madhya Pradesh to the 
deep-sea port at Chandbali or Dhamra and 
thus open unlimited possibilities of inland 
water transport linked with ocean going traffic. 
Depths of nearly 30ft could be maintained 
from the sea to Dhamra port. 

The Hirakud Control Board, set up by the 
Government of India, is in overall charge of 
the project, including its technical and 
financial aspects. The board is assisted by 
the Hirakud Development Board, responsible 
for the development aspect of the project, 
such as irrigation, agriculture and com- 
munity benefits. Both the Government of 
India and the State Government of Orissa 
are represented on the two boards. When the 
project was first mooted in 1947 the entire 
scheme (i.e. the Hirakud dam project) was 
to be completed within the period of six 
years. Unfortunately, owing to various 
reasons, it has not been possible to keep to 
this schedule. The latest estimate for the 
project is Rs. 92:08 crores (£69,060,000), 
and up to June, 1952, the work as a whole, 
excluding the concreting of the dam, which 


Committee, Government of India. 

2 1947: ‘Hirakud Dam Project by Central Waterways, Irriga- 
tion and Navigation Commission. 

2: “ Rainstorms and River Floods in Orissa,’’ by Pro- 

fessor P. C. Mahalanobis. 

* 1942: Research Committee of the Central Board of Irriga- 
tion, A. N. Khosla. 

1943 : The Economic Sooke of Orissa by Geological Survey 
of India, Orissa Government 
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Australian Secondary Industries 


THE important part which secondary industries 
now play in Australia’s economy becomes more 
evident each year with the planning or opening 
up of new undertakings based on the iron and 
steel industry of New South Wales. The out- 
put of steel reached a total of 2,250,000 tons in 
1952 and it is fortunate that Australia has 
reserves of high grade iron ore sufficient to 
meet her expanding needs for a long time to 
come. Early this year Rylands Brothers (Aus- 
tralia) Proprietary, Ltd., opened up a wire- 
drawing plant at Geelong, Victoria, and the 
Broken Hill Proprietary Company, Ltd., began 
work at Kwinana, near Fremantle, on the 
construction of a steel rolling mill, as a first step 
towards establishing a basic heavy industry in 
the State of Western Australia. Concurrently 
and immediately to the south of the steel rolling 
mill site, the Australasian Petroleum Refinery, 
Ltd., a subsidiary of the Anglo-Iranian Oil 
Company, is erecting a refinery at a cost of 
£40,000,000. These two undertakings in Western 
Australia will require an expenditure of some 
£12,000,000 by the State Government for dredg- 
ing Cockburn Sound and the construction of 
roads, railways, shipping berths and other 
facilities. One of the largest and most far- 
seeing projects yet undertaken in Australia is 
the huge dam and hydro-electric scheme which 
is already under way for harnessing the waters 
of the River Murray in South Eastern Australia 
and increasing by about 13 per cent the existing 
installed power generating capacity of the whole 
of Australia. Enough water will be dammed to 
irrigate some 2500 new farms. Ultimately 
eight major dams will be built, linked by 86 miles 
of tunnels with power stations capable of generat- 
ing 3000MW.~ The first power will come 
from the River Murray scheme in 1954. The 
second stage of the scheme is to be built at a 
cost of £58,000,000, spread over five years. 
It will include the construction of one of the 
largest earth and rock-filled dams in the world, 
a tunnel 14 miles long and 21ft in diameter, a 
concrete wall dam 290ft high at Tumut Ponds, a 
large underground power station 1000ft below 
the surface and a i4-mile tunnel connecting 
the Tumut Ponds dam with the power house. 
Tenders are being called for in Australia, North 
America, Britain and Europe. 


KWINANA STEEL ROLLING MILL, WESTERN 
AUSTRALIA 


Designed by Australian engineers, the Kwinana 
steel rolling mill will be fed by billets produced 
at the steel works in New South Wales and is 
to have a production capacity of 50,000 tons a 
year—the estimated requirements of rolled steel 
products, excluding sheets and steel wire, in 
Western Australia. The project includes a 
plant for the production of ‘“‘ Y ’’-bar steel 
fence posts, with an initial capacity of 5200 tons 
a year. This plant will be supplied initially 
with ‘* Y ’’-bars rolled at the Newcastle steel 


805 


works and will be in operation at the beginning 
of next year. The mill is of the semi-continuous 
design, the first rolling stand being a 16in, three- 
high, non-reversing set for breakdown duties. 
The billets will be given one, three or five passes 
(depending on the product to be rolled) prior 
to forwarding to the finishing section of the 
mill. The stand will be driven by a 1200 h.p. 
d.c. electric motor and will be equipped with 
tilting tables and mechanical devices to manipu- 
late the steel between successive passes. The 
finishing section of the mill is located 120ft 
away from the three-high mill and consists of 
six two-high stands of rolls. Of these, four 
stands are in line and will operate as a con- 
tinuous mill. The remaining two stands are in 
staggered formation and will be associated with 
repeating equipment to handle the bars from the 
continuous stands to the finished run-out table. 
For heavier sections, where automatic repeating 
is not applicable, two special roller tables with 
oblique rolls will be provided to transfer the 
bars from the continuous train through the last 
two stands. In the case of a few special sections, 
it will be necessary to loop the bars by hand 
into the last two stands of the mill. The roll 
diameter in the four continuous stands will be 
134in and in the last two stands of the mill, 
12in. Each stand of rolls will be powered by a 
600 h.p. motor suitably geared to give a pro- 
gressive speed increase through the length of 
the mill. The last stand will be capable of a 
finishing speed of up to 2000ft per minute. The 
motors comprising the main mill drive have an 
aggregate power of 4800 h.p. All these motors 
are of the d.c. type, having variable speed 
qualities, and will be supplied from a motor 
generator set which derives its power from the 
Electric Supply Commission, through a suitable 
sub-station, located adjacent to the main mill 
motor room. Bars of product coming from 
the mill will, in many cases, be longer than can 
be accommodated on the cooling bed. A 
flying shear will therefore be provided which 
will part the bars whilst in motion at speeds up 
to 2000ft per minute into lengths suitable for 
the cooling bed. The cooling bed itself is located 
250ft from the last stand of the mill; it has a 
length of 150ft and is of the “ carry-over” 
type which permits of the mechanical progression 
of the bars across the cooling bed without dis- 
tortion. When the bars are finally delivered 
across the bed, they are mechanically assembled 
on a run-out roller line and cut with a multiple 
shear to lengths to suit customers’ requirements. 
Future developments at Kwinana may include 
the rolling of rods and of skelp, the raw 
material for the manufacture of welded pipes. 


WirRE-DRAWING PLANT, VICTORIA 


The new wire-drawing plant which has been 
erected 5 miles from Geelong has a capacity of 
26,000 tons per year of bright drawn wire. The 
main buildings consist of the cleaning house, 
combined wire mill and warehouse, and service 
workshop. They are of saw-tooth roof con- 
struction and run north and south. This con- 
struction allows excellent natural lighting. The 
coiled rods are stored on an open concrete area 
adjacent to the cleaning house. The cleaning house 
building is 153ft by S50ft and houses the three 
acid-resisting, brick-lined pickling tubs, water 
wash tub, lime tanks, bakers, lime mixing unit 
and lime putty storage tanks. An electric crane 
operated from a cab at floor level conveys the 
approximately 37/38 cwt unit load of rods on 
an acid-resisting aluminium-bronze hairpin hook 
through the sequence of operations, finally 
placing it on the floor after baking. From 
this point all rods and finished wire are handled 
by ram trucks. The wire mill warehouse 
building is 200ft by 120ft and houses two 
single-hole, two three-hole and two five-hole 
wire-drawing machines. The three-holers may 
be operated as two-holers and the five-holers 
as three, four and five-holers. Finished wire 
is placed on racks in the warehouse section of 
the building in 1 to 14 ton loads by the ram 
trucks.. At present, the material produced is 
principally nail and bolt wires, but later pro- 
duction will embrace Victorian requirements in 
sizes 0-437in to 0-080in in bolt, rivet, wood 
screw, cross welding, nail, electric welding and 
bright manufacturers’ wires. 
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Semi-Outdoor Power Station at Ince* 
By F. H. S. BROWN, B.Sc., M.1.Mech.E., M.1.E.E.t 


The semi-outdoor station being built at Ince is 
described and the effect of the structural design 
upon site erection is discussed. Though the capital 
economies resulting from this outdoor design are 
difficult to evaluate, it is shown that they may 


exceed £1 per kilowatt installed. The effect of 


partial exposure upon the boiler plant is considered 
and the precautions against corrosion and frost 
are described. 


THE need for a new power station of not less 
than 200MW capacity in the Wirral Peninsula 
of Cheshire arose at the end of 1949, and for 
various reasons its geographical location was 
subject to unusually stringent limitations. It 
was required that the station should be com- 
missioned if possible in 1953, or, failing that, in 
1954. It was decided that the plant should 
consist of four 60MW turbo-alternators with 
unit slung boilers at the standard steam conditions 
of 900lb per square inch and 900 deg. Fah., 
and a site near Ince potentially capable of 
accommodating such a station was found early in 
1950. 

While the sinking of bore-holes, &c., to prove 
this area, and the investigation of circulating 
water supplies, and so on, were proceeding, the 
detailed layout of a 240MW station upon this 
site was commenced. It was at this point that the 
possibility of saving time, money and material 
by designing the station as a semi-outdoor unit 
was first suggested to the B.E.A. The suggestion 
arose in large measure from the visit of the team 
sent to America in 1949 by the B.E.A. under the 
auspices of the Anglo-American Council for 
Productivity, and it appeared that, particularly 
in view of the prime need for speed in construc- 
tion and the conservation of scarce building 
material and labour, there would be considerable 
merit in adopting this form of construction for 
Ince. 

The Ince station is therefore a full-scale experi- 
ment on the suitability of the semi-outdoor 
station for use in Britain, but the overall results 
of that experiment will not be known until the 
station has operated commercially for an 
appreciable period. 


THE SITE 


Site Conditions.—The site finally chosen for 
the station lies to the west of Frodsham Marshes, 
the alluvial plain south of the Manchester Ship 
Canal stretching between Stanlow and Frodsham. 
The average ground level is about 14ft above 
Ordnance Datum, and although it has been 
extensively drained for agricultural purposes, the 
subsoil is bad for foundations, being mostly 
peat under a shallow fertile topsoil with a high 
standing water level. To the west of the marsh, 
however, the ground rises slightly and the surface 
indicated that sandstone might be found at 
relatively shallow depth. This was confirmed by 
site borings and trial pits, which showed that 
a hard bound sand—not a true sandstone, but 
a material having an adequate bearing capacity 
for the loads involved—existed over a sufficient 
area of the rising ground to permit its use as a 
power Station site. 

Rail access to the site was easy, for there was 
a double-track line immediately adjacent to and 
at about the same level as the site. Road access 
was not quite so simple, particularly since it 
transpired that ash disposal would have to be by 
lorry. 

Water Supply.—Water supply to the site was 
difficult, as was inevitable in an area notably 
deficient in natural water supplies, and investiga- 
tion showed that all possible sources of direct 
cooling in the immediate area were already fully 
committed, except for the River Mersey. There 
were, however, three difficulties in using this : 
first, the existence of the Manchester Ship Canal 
between the site and the river; second, the 
distance of the site from the Mersey, and third, 
the most serious, the nature of the wide shallow 
basin in the upper reaches of the Mersey estuary 
opposite the site. The tidal reservoir formed by 
this basin is essential to maintain the scour of 
the navigable channels approaching the Liverpool 


* Abstract of paper “Some Design Features of the Semi- 
Outdoor Power Station at Ince.’’ Institution of Electrical 
Engineers, London. December 16, 1953. 

+ British Electricity Authority. 











THE ENGINEER 


and Birkenhead docks, and the main stream of 
the river is permitted to wander at will through 
this pool to prevent silting; it is therefore 
inadmissible to canalise the river bed and thus 
impossible to provide a fixed water intake which 
would be fully available at low tides. 

Full cooling tower capacity for the station was 

therefore inevitable, but the supply of make-up 
water to the towers presented a considerable 
problem. Various alternatives were considered, 
but after thorough investigation and negotiation 
it was finally decided to pump the necessary 
water some 8 miles from the River Dee. This 
solution, with its associated capital and running 
costs, is justified only by the special circumstances 
of the case. 
_ Coal Supply and Ash Disposal_—Merseyside 
is a coal-importing area so far as electricity 
supply is concerned. The National Coal Board 
nominated the East Midlands coalfield as the 
source of coal. 

In the original concept of the station it was 
hoped to dispose of ash locally by pumping to 
settlement areas from which the top-soil had been 
stripped and then resoiling over the settled ash, 
but this proved impossible. It therefore became 
necessary to dispose of the ash by road transport 
to adjacent tipping sites. 

The Site Layout.—The site layout is shown in 
Fig. 1, the position of the main station buildings 
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to power plant in Britain that is of interest a1 the 
Ince station. 

Moreover, Ince is not even the pioneer in this 
respect, for some of the oil refineries bui!: jn 
Britain since the war include boilers of con. 
ventional design erected and operated in the 
open with cover provided only for such auxili:ries 
as feed pumps, &c. It is true that these bo Jers 
are small, but the principle of outdoor plan: js 
accepted and applied apparently as a roviine 
matter by the British oil industry. 

Degree of Enclosure at Ince.—The puvints 
requiring most frequent routine operating «:‘en- 
tion on a pulverised fuel fired boiler (apar:, of 
course, from the main control panel wit!: its 
associated instruments) are the coal chutes and 
feeders, the pulverising mills, the combus:ion 
chamber, the ash hoppers and such items as 
gauge glasses and feed-water regulators, which 
are usually at about drum level and require 
attention at fairly regular intervals ; the iicm 
requiring most maintenance will probably be 
the milling plant. Within the terms of reference 
adopted for Ince, such points are to be totually 
enclosed, and it is also desirable to provide 
covered access to all these points from within 
the enclosed parts of the station. No other 
parts were to be enclosed if any savings in costs 
were possible by leaving them exposed, unless 
technical considerations intervened. 
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Fig. 1—General Site Plan of Ince Power Station 


being fixed by the ground conditions already 
mentioned. Only marginal deviations were 
permissible, and these were exploited as described 
below to give the optimum excavation/backfill 
balance and other desirable features. 

As Fig. 1 shows, the axis of the station runs 
almost due north and south. 

The railway siding layout follows from the 
position of the station and the request of British 
Railways that a facing connection should be 
provided for inward traffic (from the east), 
with a reception road capable of taking a full 
train of sixty wagons. From this reception road 
sidings, designed to accommodate two days’ 
supply of full wagons plus one day’s supply of 
empty ones, fan out as compactly as possible to 
the north. They are so arranged that British 
Railways’ locomotives and shunting are confined 
to the eastern end of the fan and those of the 
Authority to the western end. The sidings and 
associated embankments will be laid on peat 
up to 7ft deep ; this is unavoidable. 

The position of the coal store and coal plant 
again results from the layout of the railway 
sidings. Coal storage is provided for one-quarter 
of the anticipated annual consumption, i.e. 
200,000 tons. 

The road and rail access round and into the 
station are then laid out as shown. Rail access 
is provided to both ends of the turbine room and 
to the workshop, but only road access is provided 
to the switchgear compound. 


THE SEMI-OUTDOOR CONCEPT AND ITS 
APPLICATION TO INCE 


The outdoor and semi-outdoor type of power 
station seems to have originated in the southern 
States of the United States and followed naturally 
from the practice of the early oil industry there, 
where all plant was normally built in the open. 
From this locality of relatively clement weather 
the technique spread slowly to the northern 
and eastern States, into regions where blizzard 
snowfalls and winter temperatures below 0 deg. 
Fah. are commonplace. The technique of putting 
engineering plant in the open is therefore not 
new, and it is only the adaptation of this practice 





Fig. 2 shows the degree of enclosure adopted 
and may be explained as follows. 

The bunker and mill bay are contained in an 
orthodox building. The ash hoppers are con- 
tained in a semi-basement some 14ft below 
ground level, which is totally enclosed by the 
construction of a suspended floor over it at the 
existing ground level ; this method of enclosure 
takes advantage of the ground conditions on the 
site, since it was found that the optimum excava- 
tion/backfill ratio required to give sound founda- 
tions led to the provision of this semi-basement. 

Between the end of the bunker bay and the 
first line of boiler stanchions there is an 8ft 9in 
gap, introduced partly for reasons connected 
with the design of the structural steel framework 
of the station which are explained later. This 
gap is enclosed for its full height and length and 
gives both longitudinal and vertical access to 
any part of the station from the boiler side of the 
bunker bay, thus enabling operators to reach any 
floor level at any boiler without going out of 
doors ; it also provides a fully enclosed route 
for pipework runs, &c. 

The combustion chamber and burners of each 
boiler are enclosed by light sheeting on the 
back and on each side between ground level 
and the top of the chamber. The fourth side 
opens on to the access way mentioned above and 
thence to the station buildings proper, each 
boiler being individually enclosed in this region. 
The boiler uptake is then exposed, although the 
gantries on this section are accessible from the 
covered way, and drum level is again individually 
enclosed over its whole area on the front and 
each side, with a roof overall. The primary 
superheater, economiser, air heaters, grit 
arresters, fans and associated ductwork are 
completely exposed. 

The individual enclosure of each boiler leads 
to the use of slightly more sheeting than the 
minimum possible ; it would, for instance, be 
feasible to abolish the side enclosures between 
boilers at the combustion chamber and drum 
levels at the cost of slightly greater roof area, 
and to continue the rear sheeting as an uninter- 
rupted wall right along the length of the station, 








bu 
suc 
wo 








Dec. 18, 1953 


but it was felt that complete separation was 
wort!: While, since it provides three external 
walls around the enclosed parts of each boiler, 
thus allowing a maximum of light and ventilation 
to each unit. It also provides almost complete 
physical isolation of each unit from its neigh- 
pours, Which will permit all maintenance work 
on a standing boiler to proceed in quiet coolness 
even when both neighbouring boilers are 
steaming. 

Design of the Structure.—The station is to 
accommodate four 60MW units and the necessary 
auxiliary plant arranged on the “ unit boiler ” 
principle, with no interconnection of steam or 
feed pipework between units. 

{It was thought possible to accommodate 
the 550,000 Ib per hour boilers on 65ft centres, 
but since there was to be no boiler-house as 
such it was clear that comparatively little saving 
would be obtained in the structural work on this 
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side of the station by keeping these centres at 
their irreducible minimum ; furthermore, design 
considerations on the turbine side of the station 
—actually the positioning of the feed train along- 
side the transverse turbines—indicated that 
70ft unit centres were desirable, and this spacing 
was adopted. This decision, coupled with an 
engine-room span of 97ft indicated by the length 
of the turbo-alternator and the requirements of 
rotor withdrawal, determined the main dimen- 
sions of the station and permitted steelwork 
design to proceed. 

Since there is no boiler-house at Ince the 
stanchions on this side of the station are posi- 
tioned to suit the structural requirements of the 
boiler and are almost entirely divorced from the 
normal requirement that they shall also support 
an enclosed building. Each boiler structure is 
thus designed as an isolated entity, and the 
repetition of the steelwork of the boiler bays 
is confined to the boiler itself ; the intermediate 
spaces contain neither heavy steelwork nor plant, 
and their dimensions are therefore unimportant. 
This basis does not hold for the turbine-house, 
which is of normal construction and includes a 
full-duty crane. It was therefore desirable that 
the turbine-house bays should be of a uniform 
length determined by the usual compromise 
between plant requirements and the economics 
of the span between stanchions. No column 
could be placed on the centre line of the turbine, 
since this would entail an increase in engine-room 
span to permit alternator rotor withdrawal, 
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and the engine-room columns are therefore 
spaced on 23ft 4in centres, i.e. one-third of 7Oft. 
The design of the bunker supporting steelwork 
has no such limiting requirement, and it proved 
economic to place these stanchions on 35ft 
centres. Each boiler structure has, in effect, 
alternate stanchion spacings of 33ft and 37ft. 

At Ince the break between boiler and bunker 
stanchions occurs between column lines D and E, 
which are only 8ft 9in apart, giving a space 
which is utilised as a covered passage for 
personnel and pipe runs. To provide this 
essential access in this way is both cheap and 
convenient and enables short-span, lightly loaded 
members to span the break in column centres. 
Similarly, the second break between columns 
at lines B and C is also lightly loaded, since all 
the comparatively heavy feed heaters, &c., are 
accommodated alongside the transverse turbines 
and under the main crane. The flexibility in 
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similar plant, but of orthodox design. However, 
such comparisons must be treated with consider- 
able caution, since no two stations on separate 
sites are strictly comparable in detail. When 
these qualifying remarks are borne in mind, 
however, it is of interest to compare certain 
figures for Ince with those for a contemporary 
orthodox station, as is done in Table I for the 
points where the basic differences in design are 
relevant. 

The orthodox station to which the figures 
in Table I apply is the cheapest of those con- 
temporary with Ince which utilise 60MW units. 

The figures for structural steel usage in the 
main buildings at Ince are strikingly low for a 
power station utilising 60MW machines ; even 
when that used in all ancillary buildings and 
such structural members as are in the boiler- 
makers’ supply are added, the total consumption 
on site is still only 5150 tons, i.e. 21-46 tons per 
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column centres thus permitted by the design 
allows the maximum economy in steel sections 
(within the limits imposed by plant requirements) 
to be employed according to the requirements of 
each span down the length of the station. 

Savings in Costs.—An approximate assessment 
of the probable savings was made in the very 
early stages of the design and led to the con- 
clusion that a total economy of at least £100,000 
should be possible on the completed 240MW 
station when compared with an orthodox station 
of similar capacity on the same site. This figure, 
although not negligible in itself, is not very 
large, amounting as it does to about 8s. 6d. per 
kilowatt. Some American sources have quoted a 
figure as high as 6 dollars per kilowatt as the 
saving given by a semi-outdoor design, whereas 
others have doubted whether the figure exceeds 
2 dollars per kilowatt ; the author has also 
seen some British calculations estimating that 
the savings might exceed £2 per kilowatt, all of 
which figures handsomely exceed his own pre- 
liminary estimate of about 10s. per kilowatt. 
The figures are interesting, however, in showing 
the great difficulty in obtaining any reliable 
estimate of the saving. 

Since these very preliminary estimates were 
made Ince has been designed in detail, the 
majority of the contracts have been placed and 
construction is well advanced. Reasonably 
close estimates of its final costs and other figures 
are therefore now available and can be compared 
with those of contemporary stations utilising 
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megawatt. The orthodox station used as the 
basis for comparison has a reinforced concrete 
framework for the turbine-house, and although 
this would not be expected to influence costs to 
any great extent, it prevents overall comparison 
of the amount of steel consumed. The segregated 

TABLE I—Comparison Between Ince and 

Contemporary Orthodox Station 





| Orthodox | 





odox | —_ Ince 
Station Station 
oe eee Ee | 240 
po re a | 4 
Enclosed volumes, ft®/kW : | 
pe ee i Be | 15-5 
Boiler-house (including bunker bay) 13-0 8-9 
WMG il ecg ag ee! cas ech SD 24-4 
Structural steel usage (main buildings 
only), tons/MW : 
cic xa ake i pae: oes —* 9-21 
WI nas cad acs: toss. aoa 11-3 8-81 
NTE kw 2 SAGs cag iat evs —* 18-02 
Civil costs, £/kW : 
Foundations (including site clear- 3-188 | 4-211 
ance, &c. } 
Structural framework or cae 2-588 2-031 
Geperstrwcture...  ... nce cee seed 3-500 | 2-260 





* The framing of the turbine room of the orthodox station is 
in reinforced concrete. 


figures for the boiler side are significant, however, 
particularly since the orthodox station has sep- 
arate steelwork to support its boilers which is not 
included in Table I, and the Ince figure is low 
when compared with any of its contemporaries. 
The cost figures are also interesting and again 
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demonstrate the extreme difficulty in comparing 
stations. If—as is unlikely—the semi-outdoor 
design has any effect on foundation costs, it 
could be expected to lower them rather than the 
reverse, but, in fact, the orthodox station founda- 
tions are £1-023 per kilowatt less than those at 
Ince. The difference is due to the different 
civil conditions between the two sites and serves 
to indicate the influence of the correct choice 
of site on station costs. Ince is not an easy 
site so far as foundation conditions are con- 
cerned, but, as has already been indicated, its 
geographical position was subject to rather 
stringent limitations and the site chosen was the 
best available to meet the requirements ; the 
orthodox station is built on rock. 

The semi-outdoor station might be expected 
to show the greatest economy in the building 
work, which, in the standard system of contract 
segregation adopted by the Authority, comprises 
the framework and superstructure contracts, 
totalling £6-088 per kilowatt for the orthodox 
station and £4-291 per kilowatt for Ince. While 
it is not claimed that these figures give any 
accurate measure of the saving in capital cost 
resulting from the semi-outdoor design, they 
show a marked trend in the case of two contracts 
comparatively uninfluenced by factors other than 
type of design ; this trend is accentuated when 
Ince is compared with stations other than tke 
cheapest of its contemporaries. In the opinion 
of the author, therefore, the facts now available 
indicate that the original estimate of the saving 
of less than 10s. per kilowatt igstalled—a figure 
which was deliberately made conservative—is too 
low, and the gross reduction in capital cost which 
can result from a semi-outdoor design may well 
exceed £1 per kilowatt installed. 

Against the saving in capital cost must be 
set the possibility of a reduction in thermal 
efficiency of the station, owing to the loss of 
some of the heat radiated by the boiler casings, 
&c., which in some measure is reclaimed by the 
inlet to the forced draught fans in the orthodox 
station. This is often advanced as a serious 
criticism of the semi-outdoor design, and while 
the value of this loss is not capable of exact 
calculation, an indication of its size can be 
obtained. 

[Here the author derived approximate values 
of the heat losses.] 

On their face Value, the figures indicate that a 
completely outdoor station would lose 0-15 per 
cent of its gross heat input when compared with 
an orthodox station, which at Ince would, when 
capitalised, be worth about £45,000, or 3s. 9d. 
per kilowatt. The figures are theoretical, how- 
ever, and cannot be taken as the practical case. 
A more accurate investigation would involve a 
direct assessment of the effect of a lower air inlet 
temperature upon the capital cost of a boiler 
plant designed to give a stack temperature as 
low as is economically permissible, but this 
would be a very complex study. Furthermore, 
these figures would apply to a completely outdoor 
station, while Ince is semi-enclosed and _ its 
forced draught fan pulls from the enclosed 
spaces and thereby reclaims at least some of the 
radiation losses: it thus becomes evident that the 
capitalised value of any losses is considerably 
smaller than the gross saving in capital costs 
which can be expected from a semi-outdoor 
design. 

Effect of Semi-Outdoor Design on Construction. 
—It has been shown that the semi-outdoor 
concept results in real savings in steel consump- 
tion and costs, but it does not necessarily follow 
that these are reflected in increased speed of 
construction on site, since other factors may 
override mere reduction in material handled. 
The position as foreseen at Ince. was as follows. 

The constructional schedule of a power station 
is normally limited by the period required for 
boiler erection, and it is therefore of the utmost 
importance both to give the boilermaker access 
to the site as early as possible in the constructional 
period and also to ensure that his operations 
are hindered as little as possible by building or 
other operations by separate contractors in the 
boiler area. But the boiler contractor cannot 
commence erection until the foundations and 
steelwork which are to support his plant are 
completed for at least one boiler bay. When 
programming work on a Site it is therefore 
essential that the structural steelwork for the 
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first boiler bay and the foundations upon which 
it is built should be completed as early as possible. 

The Ince design assists in these aims in two 
ways. First, the structural steelwork for each 
boiler unit is a self-contained entity virtually 
independent of the main building, being tied 
thereto by light transverse members only. The 
steelwork for each unit can therefore be erected, 
plumbed, riveted and completed in isolation 
without reference to that of the remainder of 
the station, in contrast to the usual necessity of 
erecting steelwork some bays in advance of 
riveting. This means that the steelwork con- 
tractor can concentrate on the fabrication and 
delivery to the site of the relatively few com- 
ponents for the boiler structure, and can erect 
and rivet these as rapidly as possible, so that the 
boiler contractor can be given useful access to 
the site immediately upon the completion of a 
relatively small amount of steelwork. The steel- 
work erector can then proceed similarly upon 
the erection of the structural steelwork of the 
second boiler and need commence upon the main 
station structure only at a later date. 

The second way in which the semi-outdoor 
design assists construction is the reduction in 
brickwork, &c., to be done either before or 
during boiler erection. In the orthodox station 
there are basically two alternative methods of 
programming the building of a boiler-house : 
one is to complete the building as far as possible 
in advance before giving the boiler contractor 
access, who thus has a relatively clear field for 
his erection unembarrassed by building work, but 
must inevitably postpone his starting date ; the 
second is to arrange for boiler erection and build- 
ing work to proceed concurrently after erection 
of the steelwork, which enables the boiler con- 
tractor to start work earlier, but leads to 
difficulties in that two separate contractors are 
working concurrently in the same area. The 
minimising of building work on the boiler side 
of the semi-outdoor station goes a long way 
towards the solving of this perennial problem. 

A further advantage is the reduction in the 
quantity of brickwork and other traditional 
building work. This is a point of general applica- 
tion, but was particularly relevant at Ince, since 
it was anticipated that the local demand for 
building labour would substantially exceed the 
supply during the constructional period. 

The construction of the Ince station is now well 
advanced and it is interesting to note that these 
anticipated advantages have been realised during 
the construction of the station. The steelwork 
for No. 1 boiler, which totalled only 400 tons, 
plus some cross members provided by the boiler- 
maker, was erected and completed in isolation, 
and the boiler contractor given access imme- 
diately thereafter. No sheeting work was com- 
menced until the boiler erection was approaching 
completion, and the boiler contractor thus had 
both an early start and the opportunity of 
unhindered progress throughout most of his 
work on the site. Some fears were aroused 
because no weather protection would be available 
to the boiler contractor during the erection 
period, but it was found that this caused little 
time to be lost. 


GENERATING PLANT 


Boilers —The boiler is basically a normal 
corner-fired, pulverised-fuel unit ; it is enclosed 
only to the degree required for the protection 
of personnel, and once this had been settled it 
was found possible to arrange the plant so that 
no additional enclosure was necessary. 

When considering the abolition of enclosure 
to plant, two factors which have to be taken into 
account are corrosion and frost. Corrosion in 
semi-outdoor stations introduces few new 
problems and does little more than emphasise 
those met within a normal station. Penetration 
of rain or melted snow into the boiler casing 
has to be avoided, but since the top of the boiler 
is roofed in at Ince this merely entails careful 
attention to detailed design. The maximum 
use of welding is made in the construction of the 
casing and ducting, and all exposed surfaces are 
designed to shed water. Special flashings are 
provided against the unit casings, &c., where they 
pass through solid floors to prevent ingress of 
weather to the enclosed spaces, and all externally 
lagged surfaces are given a weatherproof finish. 
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Painting of exposed metalwork will naturally be 
an important consideration. 

Some thought was given to the possibility of 
internal corrosion of the boiler casings arising 
from condensation of combustion gases upon the 
cool surfaces, but it appears that no special 
precautions against this are taken in American 
outdoor stations and that no trouble has been 
experienced. This is confirmed by exper:cnce 
at one of the oil refineries, where a battery of 
small water-tube boilers has now run for some 
years in the open air with no apparent signs of 
deterioration. 

It was feared that, since the temperature of 
the boiler casing must at all times be below the 
dew point of the combustion gases and the 
atmosphere in contact with the internal surfaces 
of the boiler casings must consist almost entirely 
of flue gas, condensation and rapid corrosion 
might result, but the problem is one of degree, 
It is very unlikely that in any orthodox bo'ler- 
house provided with adequate ventilation the 
temperature of the boiler panels will be as high 
as the dew point of the combustion gases, and 
if this mechanism of corrosion is significant it 
could be expected to be a serious consideration 
with an indoor boiler ; experience indicates that 
the problem is not very serious on such boilers, 
and although the casings at Ince will certainly 
be colder than those of an orthodox boiler, such 
experience as is available suggests that this 
difference will not lead to any significant increase 
in the rate of internal corrosion. 

When considering the precautions to be taken 
against frost, two conditions have to be taken 
into account, i.e. when the boiler is steaming 
or is shut down for short periods, and when it 
is shut down for relatively long periods. 

In the steaming condition it may be assumed 
that all main parts of the boiler are safe from 
frost, but the same cannot be assumed for 
detached pipelines, &c. Small-bore drain lines, 
for instance, originating at, say, drum level, 
could be provided with a master valve within 
the enclosed section of the boiler whereby any 
water upstream of the valve was in a frost-free 
area, and it might then be assumed that the down- 
stream side of the valve was empty and could be 
safely run by the nearest route through the open 
air to the drain disposal point. Any such assump- 
tion disregards the fact that such valves can 
“weep.”” A large leak would not matter from 
this point of view, since the heat content of the 
leakage steam would keep the pipe hot, but it 
is easy to visualise a very slight leak which would 
condense in the exposed portions of the pipeline 
and cumulatively freeze until the line was 
blocked. Such a possibility exists at innumer- 
able points on a boiler under pressure, such as 
gauge glass drains, safety valve escape pipe 
drains, &c., and the lagging of such pipes will 
not prevent this trouble. 

The majority of such drains originate at or 
about drum level, and here the difficulties are 
avoided by routeing all the associated pipework 
across the enclosed space at this level, then 
vertically downwards through the enclosed 
access gap between the front of the boiler and 
the bunkers. This was a subsidiary reason for 
providing and enclosing this gap. A similar 
route is adopted for such items as drum pressure 
gauge leads, extended water gauge leads, air 
release pipes, &c. 

Certain other leads, e.g. the economiser 
pressure gauge and the primary superheater 
drain, originate in relatively detached parts of 
the plant. For these the connection to the 
header concerned and the master valve are, in 
effect, built into the casing, the relevant portion 
of which is detachable to give maintenance 
access, with the valve spindle extended through 
the casing for operation. The point where the 
lead leaves the local casing is then positioned 
as close as possible to an enclosed portion of 
the plant—in the examples quoted the enclosure 
round the combustion chamber—and the lead 
is lagged and run to the enclosed space inside a 
large-bore tube open at each end. Convection 
currents of relatively warm air within the tube 
and between the enclosed casings should then 
prevent trouble. 

Certain other isolated pipework requires 
special consideration. For example, the econo- 
miser recirculation connection is a small-bore 
pipe normally external to the boiler casing and 
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containing stagnant water. In this and several 

similar cases it was found possible to enclose the 
r pe within the main boiler casing, by bringing 
one section of the boiler casing to the outside of 
the buck stays, which gives a naturally heated 
run for such pipes. 

Blow-downs and flowmeter leads give no 
trouble, since they originate and run within the 
enclosed portions of the building. Space does 
not permit of a detailed statement of all the 
precautions adopted against frost, but sufficient 
has been said to indicate the type of treatment 
given. 

The condition of the boiler plant when out of 
use for some appreciable time introduces further 
considerations. Broadly speaking, it is felt that 
all pipework within the main boiler casing should 
be free from danger. A very large reservoir of 
heat exists in any boiler which has been steamed, 
and it will take many days for the residual heat 
contained in the refractory linings, &c., to 
dissipate sufficiently to permit ingress of frost 
to the tubes. The vulnerable point under such 
conditions will be the downcomer tubes outside 
the boiler casing, and special precautions will 
be taken here. The final treatment is not yet 
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drum level that occurs in the normal boiler- 
house, the usual long suction duct run to the 
forced draught fan from drum level is not 
necessary, but a short suction duct is run to the 
enclosed space around the combustion chamber 
below the firing floor level, partly to reclaim 
the heat liberated within the enclosed spaces of 
the station and partly to provide a convenient 
method of measuring the air flow to the boiler 
for automatic control purposes. 

Apart from the above precautions against 
exposure to the weather, none of which entailed 
any fundamental change, the boiler is quite 
standard. Each is provided with four main 
mills rated at 10-5 tons per hour, and any three 
mills will give the maximum continuous rating 
of the boiler on normal fuels, although all four 
may be necessary on the worst coals. In addi- 
tion, a single small high-speed mill rated at 
1-5 tons per hour is provided on each boiler, 
feeding special small burners located low down 
the front wall of the combustion chamber for 
pressure-raising purposes. This refinement was 
added to avoid the frequent lighting up and 
extinguishing of the main burners which is 
otherwise necessary when raising pressure on 
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Fig. 3—Artist’s Impression of Completed Power Station at Ince 


determined, but will consist either of providing 
an air space through which warmed air can be cir- 
culated, broadly as described for the economiser 
pressure gauge lead, or possibly of providing 
low-voltage resistance wires embedded in the 
lagging which can be switched on when the 
boiler is off pressure for long periods in very 
cold weather. The loading of any such heating 
would be about 3kW to 4kW per boiler, and it 
would be in use only on rare occasions. 

One point which was given considerable 
thought was that of soot blowing. Originally, it 
had been intended that soot blowing should be 
by means of compressed air, partly because of the 
obvious advantages of reduction of heat loss and 
boiler make-up water, but also because of the 
avoidance of possible frost trouble on blower 
drains, &c., several of the blowers being situated 
in the open air. However, this project was 
abandoned for three reasons. First, it transpired 
that certain American plants had experienced 
trouble with the freezing of water condensed 
out from compressed air blowers. Secondly, 
during the development of the air blowing 
project the financial aspects proved less attractive 
than was at first hoped. Finally, in view of the 
prime necessity of this particular station to 
maintain output over long periods without being 
shui down, together with the rather poor nature 
of the coal to be burnt, it was felt that Ince 
was not the correct plant in which to pioneer a 
new practice for soot blowing in this country. 
Orthodox steam blowing is therefore employed. 

One further minor change was necessitated 
by the outdoor design : there being none of the 
usual convective rise of hot air towards the 


the boiler and running up the turbine. The 
alternative technique of using oil burners for 
this duty was not adopted, because of the heavy 
expenditure of fuel oil and the consequent cost. 

Turbine and Other Plant.—The turbine is an 
orthodox two-cylinder machine rated at 60MW 
at 3000 r.p.m. exhausting against a 1-3in back 
pressure with a circulating water inlet tempera- 
ture of 65 deg. Fah. and feed heating to 385 deg. 
Fah. The alternator is hydrogen cooled at a 
pressure of 0-5 lb per square inch. 

The oil supply system to the turbo-alternator 
is unusual in that the main oil pump is of the 
centrifugal type and is mounted on the turbine 
shaft in the governor pedestal bearing. This is 
believed to be the first turbine having a direct- 
drive centrifugal pump of this type to be installed 
in a B.E.A. power station. A small positive 
head is required on the suction side, however, 
and this is provided by an auxiliary injector 
mounted on the side of the main oil tank and fed 
with oil under pressure from the main pump. 

The condenser is of three-pass, twin-shell, 
surface type, with an effective cooling area of 
58,000 square feet. The feed heaters and 
deaerating plant are placed alongside the turbine 
block and are mounted on a separate steel 
structure, with all main control valves operated 
from the turbine platform level ; the pumps and 
heater drains are controlled from the basement. 

Two electrically driven boiler feed pumps, each 
of 100 per cent capacity, are provided on each 
unit. 

The coal and ash plant, &c., are normal and 
call for little comment, but the auxiliary power 
supply system may perhaps be mentioned. The 
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a of the auxiliary switchgear is shown in 

Fig. 2. Removal of the feed train to a position 
alongside the transverse turbines and under the 
main crane permits this equipment to be situated 
in the auxiliary bay between the turbine and 
boilers and below the firing floor level. The 30ft 
basement permits two floors of switchgear in 
this bay, the upper one containing both 3-3kV 
and 415V switches associated with each boiler/ 
turbine unit, and the lower one the general 
station switchgear. Both are well placed here, 
since they are as close as possible to the centre 
of gravity of the load, which enables the dis- 
tribution cables to be kept short, simple and 
cheap at the expense of lengthening the com- 
paratively few main feeder cables. 


CONCLUSION 

Fig. 3 is an artist’s impression of the appearance 
of the station when built. In the authors’ 
opinion, Fig. 3 shows that the semi-outdoor 
power station, while being completely different 
in style from the orthodox station, is not neces- 
sarily inferior in external appearance. In fact, 
it is argued by various authorities on architecture 
that the application of conventional architecture 
to the very large buildings that a modern power 
station necessitates is altogether wrong, par- 
ticularly when situated—as they often are—in 
open country, but that the new problem pre- 
sented by such stations should receive a new 
style of treatment unfettered by preconceived 
ideas. The semi-outdoor station permits— 
indeed enforces—a new style of architecture. 





U.S.A. Electric Lamp Anti-Trust Case 


AN important event in the history of 
contested American anti-trust suits took place 
when the long-standing monopoly of the General 
Electric Company, of Schenectady, New York, 
in the incandescent lamp field was broken by a 
drastic and unexpected decision handed down 
by Judge Phillip Forman in the United States 
District Court at Trenton, New Jersey, on 
October 2nd. Passing final judgment on a 
twelve-year-old anti-trust suit, Judge Forman 
divested the huge concern of its exclusive rights 
to a large number of patents covering the manu- 
facture of incandescent bulbs. He ordered the 
company to dedicate to the public all of its 
existing patents in this field, and to share with 
the industry any such patents that it might 
acquire in the future. In addition, he demanded 
that the company make available to the entire 
incandescent lamp industry in the United States 
its designs for bulb-making machinery. He 
further directed the General Electric Company 
and the International General Electric Company 
to cease and desist from preventing partly- 
owned foreign companies from competing in the 
lamp industry in the United States. Six co- 
defendants in the suit also are subject to the 
judgment. They were among eight concerns 
accused of aiding General Electric to maintain a 
monopoly in this field. For this reason Judge 
Forman nullified any and all light bulb agree- 
ments or contracts existing between them and the 
General Electric Company. He declared that he 
was certain this was the “ first time in a contested 
anti-trust case that the dedication of patents has 
been ordered.” 

While forcing the General Electric Company 
to share its present and future lamp patents and 
to observe certain other practices, Judge Forman 
rejected a United States Government proposal 
that would have compelled the company to 
divest itself of at least 50 per cent of its facilities 
for producing electric light bulbs and bulb parts. 
In this connection the court ruled that to divest 
General Electric of such physical equipment 
would be “ neither feasible nor in the public 
interest.”” The decision went on to explain that 
“‘there are now healthy competitors’ in the 
bulb field and that these competitors “ give 
promise of thriving and growing in the future. 
The violations. of the Sherman Anti-Trust Act 
which General Electric and the other defendants 
were found to have committed,” the court con- 
continued, ‘‘ can be eliminated by means of pro- 
visions of the judgment and thereby as effective 
competition as is possible in an industry requiring 
great capital investment, research, and know-how 
can be preserved.” The only foreign company 
among the co-defendants in the case is the N.V. 
Philips Gloeilampenfabriken, of the Netherlands. 
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FIFTY YEARS OF FLIGHT © 


It is just fifty years since Man first flew ina 
power-driven aircraft. On December 17, 
1903, the Wright Brothers made their first 
flight—now so famous—on an entirely home- 
made aeroplane fitted with a little petrol 
engine. Their imagination had been stirred 
by all they had read of Lilienthal’s gliding 
experiments in Germany, and to this was 
added the happy opportunity afforded by 
their own little experimental workshop, 
as well as abundant enthusiasm. Orville, 
the older of the two, was born in 1871 
in Dayton, Ohio, and whilst he and 
Wilbur were hardly in their early twenties 
they started work as amateur printers on a 
home-built press, and even published an 
early journal, a Tatler, as a four-paged 
weekly. But from that venture they were 
diverted by the coming of the bicycle, and 
this led them to establish a modest selling 
and repairing business, to which was added 
later the task of actual construction. 

Then came the call of flying, and that 
proved irresistible: at the turn of the 
century they started work on an experimental 
glider, basing its construction on such inform- 
ation as they could pick up about the air 
forces which act on various shapes of wing ; 
and very soon they found themselves im- 
mersed in the complex problems of control 
and stability. This exploratory work they 
carried out at Kitty Hawk in North Carolina, 
but it yielded results which did not agree 
with the calculations they made on the gener- 
ally accepted tables of air pressures. Luckily 
help came in a visit from Octave Chanute, 
another enthusiast, and this served to 
increase their doubt as to the validity of the 
data they were using. It seemed impossible 
to progress effectively unless they undertook 
some research work for themselves. To 
build in their little shop a wind tunnel of their 
very own was a bold move, but modest as 
was its size, it did give them what they 
needed to know about the forces on aero- 
foils and the movement of centres of pressure. 
Thus armed, they built an improved glider 


and this proved far more satisfactory than 
their old one, for it did behave in accordance 
with the wind tunnel tests. This happy 
result paved the way for the achievement of 
their highest ambition—the designing and 
building of a motor-propelled aeroplane : 
a great event in their lives. But still further 
research work proved necessary. This time 
on the problem of airscrew design; but 
luckily their previous wind tunnel work 
proved applicable to the new task. So it was 
that on December 17, 1903, the two brothers 
had the satisfaction of carrying out the first 
powered flights ever made. It is true they 
still had ahead of them not only the improve- 
ment of their invention, but the knotty 
problem of interesting the U.S.A. War 
Department in what they had achieved ! 
This they were at first quite unable to do, and 
the Press, too, seemed to take little interest. 
They therefore felt they must approach other 
Governments and in 1907 they came to 
Europe, bringing with them the aeroplane to 
be used later by Wilbur in his flights at Le 
Mans. By then, however, the U.S. Govern- 
ment had seen reason to change its attitude 
and it became sufficiently interested to place 
a contract for a Wright Bros. aeroplane. 
And when Orville was enabled to join his 
brother in Europe, the success of their 
pioneer work became known to the whole 
world. Wilbur lived till 1912 and, soon after 
his death, Orville started the Wright Aero- 
nautical Laboratory at Dayton for aero- 
nautical research, and in this field worked 
steadily during the course of the years of the 
first world war. Although he could not but 
be deeply impressed by the military uses of 
the aeroplane, he looked on it as primarily a 
means for the rapid transport of peoples, 
goods and ideas. 

Appropriate as it is to pay tribute to the 
memory of the Wright Brothers at the com- 
pletion of the first fifty years of flight, one 
cannot but wonder what may be the changes 
that still lie ahead ; what is likely to be the 
fruit of a further fifty years ? Some of the 
newer aircraft show such amazing contrasts 
from the ideas held by the Wrights that even 
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the boldest prophet of to-day might well 
hesitate to forecast so uncertain a future. 

Already it is hard to see a family relations); ip 
between the original Wright machine and, 

us say, the supersonic needle-shaped fuselave we 

of the new research aircraft, ‘ X-3,”  pro- 
duced by the Douglas firm in the Wrigh:s’ 
own country. In this the fuselage length jis 
far greater than the wing span ; the nose is of 
almost needle sharpness ; and the jet engines 
(of course) entirely tucked away. But on 
this side of the Atlantic how different is t'.¢ 
new “ Delta” form favoured by so many in 
this country ; and how different indeed froin 
the Wright Brothers’ wings! Which, if 
either, of these two new aircraft will be the 
more favoured in the next fifty years of 
flight ? And if not either of these, what kind 
will it be 2? There are many other questions, 
too ; if air speeds are continually to rise, and 
running lengths follow suit, shall we he 
driven to make use of vastly higher power 
loadings as a step towards a nearly vertical 
take-off, whether or not variable-incidence 
wings are added as a help ? All one can fee! 
sure about is that evolution will be rapid, for 
Man is built that way—in great contrast with 
our nimble predecessors the birds, of whom 
Julian Huxley has recorded that they seem 
to have settled down to stability twenty or 
more million years ago and since then, 
despite “‘sprouting out innumerable tiny 
side-twigs of new species,”’ seem little likely to 
make further evolutionary progress. Man, 
unlike the birds, builds not only by the slow 
process of evolution, but on the ready 
inventiveness of his fellows, and that is 
certainly the way of the engineer. 


ENGINE NOISE 


In a paper entitled: ‘* Noise—Practical 
Aspects,” presented at a recent general meet- 
ing of the Diesel Engine Users Association, 
Mr. J. E. Holton sets out to explain, in simple 
engineering terms, some of the “ esoteric 
jargon of the acoustical engineer, some of 
the practical difficulties met in measuring 
engine noise.” It is certainly true—as Mr. 
Holton remarks—that the steady increase of 
power from less bulk of engine has, during 
the past twenty years or so, been accom- 
panied by an increase in the noise level which 
is now reaching an “ unacceptable” degree 
of intensity. That this is true will not be 
contested either by engineers or by the general 
public, who live—as the Dean of St. Paul’s 
lately affirmed—‘ to the sound of whirring 
or grinding of wheels and the explosions of 
internal combustion engines ; even in the 
country we do not find quiet, for now noise 
falls from the air.” It will comfort the.Dean 
to learn that the origin and measurement of 
engine noises has for some time past been the 
subject of exhaustive research in Europe and 
in America, the essence of the results of this 
research being briefly set forth by Mr. 
Holton. In this particular region the mech- 
anical engineer is indebted to the telephone 
engineer and his “ decibel scale,” leading to 
internationally agreed definitions and to the 
introduction of a subjective unit of loudness 
level called the “ phon.” It does not surprise 
us to read that “there is no simple way of 
measuring the subjective noise level, and in 
many cases this is the information that the 
engineer requires to know.” 

It is certainly true that engine sounds are 
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not without their value to the engineer. Mr. 
Holton remarks, indeed, that “‘ engines have 
alwa\s made noises and the gentle rhythmical 
sound made by engines twenty or thirty 
years ago was pleasant music to the engineer 
and ‘old him a great deal about how the 
engine was performing.” James Watt was 
among those who have been well aware of 
the significance of engine noises. Writing 
to Dr. Small on September 20, 1769—at a 
time when he was experimenting with the 
Kinneil engine—Watt remarks that “ The 
bucket of the pump made a groaning noise 
by which I thought the friction in it might be 
more than usual.’”’ Noise was prominent 
among the annoyances which, more than 
sixty years ago, led to the introduction of the 
forced lubrication system, an improvement 
in engine anatomy destined to become so 
great a factor in the development of the 
quick-revolution steam engine. The first 
engine to be equipped with arterial forced 
lubrication was an open-type steam engine 
enclosed, for experimental purposes, with 
a sheet metal casing. The oil cushioning of 
the crosshead slippers, connecting-rod bear- 
ings and other reciprocating and rotating 
parts not only reduced the sound level, but, 
much more important, enabled the engine to 
operate with very small wear rates when 
running at comparatively high revolutions 
per minute. In actual installations and 
irrespective of the type of machine, silence 
can, of course, become a hazard. How often, 
for example, has trouble been caused by the 
unobserved tripping-out of a motor-driven 
centrifugal pump ? This is a case where the 
operational sound level may be so low that 
one might not apprehend, by ear, whether 
the pump was running or standing. How- 
ever cogent the objections to noise, the fact 
that visible and/or audible means have often 
to be provided in order to signal stoppages 
or other drastic changes is proof of the 
hazard which may accompany silence. Let 
us not forget that security features are men- 
tioned in Greek legends current before the 
time of Homer. We shall remember, for 
example, the value, to the Argonauts, of that 
plank from the speaking oak of Dodona 
which Athena built into the great ship 
* Argo’ for the guidance and protection of 
Jason. 

Mr. Holton comes to the root of the matter 
in that place where he tells us that “ the 
problem of reducing engine noise resolves 
itself into stopping the vibration of the 
engine. Before this can be done it is neces- 
sary to know the origin of the forces causing 
the movement and the manner in which these 
forces are transmitted throughout the struc- 
ture. In stating the case in this form it is 
assumed that other aerodynamic noises due 
to the induction and exhaust have been 
adequately silenced.”” Many years ago the 
late Professor F. W. Burstall, commenting on 
some gas engine tests made with high com- 
pression pressures, remarked that while the 
back-firing was “‘ noisy and harmless,” the 
pre-ignitions were “ silent and dangerous.” 
We do well to differentiate, in engineering as 
in other things, between what is noisy and 
harmless and what is silent and dangerous. 
Moreover, there can be no such thing as 
absolute silence. Indeed, most people relish 
some sort of noise, ranging in intensity from 
the diapason of Niagara down to that level 
referred to in one of Mr. Holton’s tables as 
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the “threshold of hearing” and described 
elsewhere by the poet Keats as : 


‘A little noiseless noise . . . 
Born of the very sigh that silence heaves.” 


What the average man objects to are those 
noises which reflect bad design, sloppy 
maintenance, and the use of unsuitable 
equipment. We shall therefore hope that the 
work of the acoustic engineer and the guid- 
ance afforded by the tools which he evolves 
will aid the engine designer and builder not 
only in measuring engine noises, bui—what 
is much more important—locating their 
sources and bringing about their suppression. 





Obituary 


ROBERT STEWART WHIPPLE 


It is with regret that we have to record 
the death of Mr. Robert Stewart Whipple 
at his home in Highgate on Sunday last, 
December 13th. Mr. Whipple was born 
in August, 1871, and following his education 
at King’s College School he entered Kew 
Observatory as an assistant in 1888. He 
left the observatory in 1896 to enter the 
employment of the well-known instrument 
manufacturer, L. P. Casella, as assistant 
manager. Two years later he was appointed 
manager and secretary to the Cambridge 
Instrument Company, and Mr. Whipple 
retained his connection with this firm until 
1949. He became joint managing director 
in 1909 and retained that office until he 
retired in 1935 after which he served as 
chairman of the directors for a number of 
years. 

Throughout his long career Mr. Whipple 
took a very keen interest in the history and 
development of scientific instruments and 
he assembled a noteworthy collection of 
specimens and documents of historical 
importance. In 1944 he presented this 
collection to the University of Cambridge, 
where it formed the nucleus of the Whipple 
Museum of the History of Science, which 
was opened two years ago. During his service 
with the instrument industry Mr. Whipple 
was twice elected president of the Scientific 
Instrument Manufacturers’ Association. He 
served on the board of the Institute of 
Physics for some twenty-one years, and, in 
addition to holding the office of president 
of the Optical Society in 1920-21, he was 
treasurer of the Physical Society for ten 
years and vice-president for three years. 
At the British Association meeting in Dundee 
in 1939 Mr. Whipple was president of Sec- 
tion A, and he was Faraday lecturer to the 
Institution of Electrical Engineers in 1936-37. 

From this brief summary of some of his 
many activities it will be appreciated that 
throughout his working life Mr. Whipple 
was an active and important member of the 
instrument making industry. By his death 
both the industry and the many learned 
societies in which he was interested have 
lost a noteworthy historian as well as a 
respected and valued member. 


SIR ARTHUR BENEDICT WINDER 


WE regret to record the death on Friday 
last, December 11th, of Sir Arthur Benedict 
Winder at the age of seventy-eight. Sir 
Arthur was for many years a well-known 
figure throughout the steel industry, and at 
the time of his retirement in 1944 he was 
general manager and chairman of the English 
Steel Corporation, Ltd. Sir Arthur received 
his early education at Giggleswick School 
and afterwards studied metallurgy at the 
Sheffield Technical School, now the Applied 
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Science Department of Sheffield University, 
where he was awarded the Mappin Medal 
and Premium for Honours in Metallurgy, and 
Associateship. 

In 1894 he started his industrial career 
when he entered the Siemens department of 
Thomas Firth and Sons, Ltd. In this depart- 
ment Sir Arthur eventually rose to first-hand 
melter, and in 1908, when Jonas and Colver, 
Ltd., opened a new Siemens plant, he was 
appointed its manager. Some ten years 
later he returned to the employ of Thomas 
Firth and Sons, Ltd., where he became head 
of the steel melting department in 1918. 
Two years after he was appointed general 
manager and director of Industrial Steels, 
Ltd. Sir Arthur held this office until 1932, 
when the company was acquired by the 
English Steel Corporation, Ltd. At the 
request of Sir Charles Craven, he then joined 
the English Steel Corporation, Ltd., to 
become works manager of all its works in 
Sheffield. He served as a director of the 
company from 1934 till 1944, and as its 
general manager from 1932 till his retirement 
in 1944. 

Sir Arthur Winder was also a director 
and general manager of the Darlington Forge, 
Ltd., and a director of Vickers-Armstrongs, 
Ltd., and Firth-Vickers Stainless Steels, Ltd. 
He was made a Knight Bachelor in 1943. 





Loughnan St. Lawrence Pendred 


A MEMORIAL service for Mr. Loughnan St. 
Lawrence Pendred, C.B.E., Hon. M.I.Mech.E.., 
was held at The Queen’s Chapel of the Savoy, 
London, on Friday last, December 11th. It was 
conducted by Rev. C. L. Cresswell, C.V.O., the 
lesson being read by Mr. O. N. Chadwyck- 
Healey, chairman of Morgan Brothers (Pub- 
lishers), Ltd., proprietors of THE ENGINEER. At 
the service an address was delivered by Sir 
William Stanier, Hon. M.I.Mech.E., F.R.S., the 
text of which we give below. 





Loughnan St. Lawrence Pendred, the guide, 
philosopher and friend of so many of us, has 
passed on, but he has left behind a fragrant 
remembrance of a man who was not only a sound 
engineer, but one who was intensely interested in 
the human side of those engaged in his profession. 
His great interest in the journal, for which he was 
responsible for over forty years, and his equal 
interest in the activities of the Institution of 
Mechanical Engineers, brought him into contact 
with all grades of mechanical engineers, and his 
ready sympathy and understanding of their 
problems were indi¢ative of his human outlook 
in all his work. 

It was a great joy to him that he could pass on 
to his son the mantle he had received from his 
father forty years before. 

He was an active supporter of the Institution’s 
Benevolent Fund and took every opportunity to 
bring it before the notice of the members. Many 
of us will remember the amusing and topical 
menus he prepared for the Council Dinner, and 
how he invited the members of council and 
their friends to secure a copy by contributing 
something to the Benevolent Fund. When I 
became a Member of Council in 1927, rather shy 
at meeting so many eminent members of the pro- 
fession, Lough Pendred went out of his way 
to welcome me. 

His presidential address in 1930, ‘‘ Random 
Reflections,” was full of wise counsel and should 
be read again and again by all young engineers ; 
it is an inspiration to all of us. I would like to 
quote his final paragraph. 

** There is one direction to which I would ask 
you all to look. Mechanical engineers have 
supplied all the peoples of the earth with 
marvellous inventions, but we must admit that 
many of those inventions are imperfect. We 
poison rivers with effluents, charge the atmo- 
sphere with noxious fumes, jar the nerves with 
vibrations, deafen our ears with noises, and 
offend our eyes with ugly factories and a country- 
side destroyed by our activities. I can imagine. 


no more beneficent work for the engineer and 
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the scientist than the removal of all those things 
which still mar the great and wonderful work 
they have done. May all of you who are coming 
on to the field that we are leaving carry our work a 
step further towards a larger and greater efficiency 
than we have ever known, and remove the defects 
of applied science without diminishing the great 
benefits which it has conferred upon mankind.” 

He was a great admirer of craftsmanship and 
was no mean craftsman himself and. delighted in 
what he called “* workshopping.”’ 

In 1943 I met him one day coming down the 
steps of the Atheneum. He greeted me in this 
way: “Bill, I am putting you up for the 
Atheneum.” I said, “* But I am not a Bishop,” 
and his reply was that they were introducing 
engineers to leaven the Bishops. After becoming 
a member I frequently lunched with him, and 
after lunch sat with him and discussed new 
developments that we may have heard of. 

He was avid in his desire to increase his know- 
ledge of the progress in mechanical engineering, 
and was very conscious of the changed conditions 
that war was creating and of the importance of 
safeguarding the conditions of the young 
engineers and craftsmen. He frequently pro- 
duced from his pocket a piece of mechanism he 
had been making in his workshop, and delighted 
in explaining the various improvisations he had 
schemed, for example, for cutting some worm 
wheels. They all bore evidence of his own skill. 

Lough, those of our generation will remember 
you with affection ; all will remember the wise 
counsel and advice contained in your writings, 
and feel sure the trumpet sounded when you 
passed over to the other side. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


LOCOMOTIVE VALVE GEARS 


Sir,—Mr. Poultney is wise to emphasise that 
the comparison contained in his article (pages 
762-3) is between two particular locomotives 
and is not a comparison between characteristics 
of Stephenson valve gear and Walschaerts valve 
gear. At the nominal cut-off of 20 per cent the 
cases discussed differ substantially in lead, port 
opening and pre-admission angle. The latter is 
8 deg. 50 min for the “* Hall ’’ and 15 deg. 50 min 
for the class “4.”’ These figures are deduced 
from those of lap and port opening, but it must 
be added that in each case the cut-off angle is 
about 48 deg. corresponding to 17 per cent cut-off 
and not 20 per cent as stated in Table III. 

So the comparison is between locomotives 
with different valve events at the same nominal 
cut-off and the fact that the mean effective 
pressures are different cannot be properly asso- 
ciated with the difference in type of valve gear. 
Neither does it seem possible ever to do so, 
because of the following dilemma. If it is estab- 
lished that the different mean effective pressures 
were obtained with identical valve events, then 
the type of valve gear is irrelevant. If, on the 
other hand, the valve events are shown to be 
different (as in the case discussed) then the 
difference in mean effective pressure may be 
associated with the difference in valve events, 
and as either type of gear can be designed to give 
any events that the other can give, the type of 
gear is again irrelevant. 

The relative proportions of valve and cylinder 
are about the same for both engines and yet 
the valve that apparently gives the smaller opening 
gives the higher mean effective pressure. It is 
true that the one with the large opening gives 
earlier admission which is certainly detrimental 
to mean effective pressure at low speeds and may 
have been so in this test, but this effect seems 
unlikely to place the mean effective pressures 
markedly in the opposite order to what the port 
openings markedly suggest. We are therefore 
forced to question some of the figures even 
though published by British Railways, and 
first of all it must be asked whether the 
cut-off figures are derived from actual measure- 
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ment of valve movement during the test 
or merely from a setting of the reversing 
gear correlated to static measurements. The 
effect of backlash in joints is to give greater valve 
travel (and therefore larger port openings and 
later cut-off) at high speed than at low speed. 

On the basis of the method described in THE 
ENGINEER for February 10, 1950, page 171, the 
calculated cut-off to give m.e.p.=50 Ib per square 
inch in the class “4” engine at 233 r.p.m. is 
17 per cent, which coincides with that deduced 
from lead and port opening. For the ‘“ Hall” 
the calculated cut-off is 26 per cent against the 
nominal 20 per cent. The nominal valve travel 
in the latter case is 4-O0Sin and 26 per cent cut-off 
requires this travel to be increased by only about 
0-16in. A total backlash of only 0:08in in 
all the ten rubbing pairs of the valve gear suffices 
for a difference between 20 per cent cut-off 
at very low speeds and 26 per cent at speeds high 
enough to cause inertia forces to exceed frictional 
resistances. (At low speeds the travel is less 
than the nominal amount by the backlash ; 
at high speeds it exceeds the nominal amount by 
the backlash.) The Stephenson valve gear is 
likely to show this effect more strongly than 
Walschaerts gear, because in the former case, play 
of axleboxes in hornblocks is directly trans- 
mitted through the valve gear to the valves ; 
in the “* Hall,” moreover, indirect drive through a 
rock-shaft contributes a backlash of its own. 
This is only a suggestion, but Fig. 2, which hints 
that below 70 r.p.m. the Stephenson gear gives 
a lower mean effective pressure than the other, 
is entirely consistent with it. 

The possible influence of backlash is mentioned 
as the type of circumstance that must be investi- 
gated before any conclusion is based on results 
suggesting that steam has passed more readily 
through certain ports than through larger ones 
open for longer periods. If this explanation 
happens to be correct, it may be claimed that the 
Stephenson valve gear in this particular locomo- 
tive gave a “better performance” than Wal- 
schaerts gear in the other locomotive because 
it produced more over-travel of the valve from 
play in its joints, but Walschaerts gear in suffi- 
ciently worn condition could produce a similar 
result. This raises the question as to what is the 
definition of the term “* valve gear performance,” 
as used in Mr. Poultney’s article. 

With all deference, I suggest that no useful 
purpose is served by attempting to distinguish 
between valve gear performance, valve per- 
formance and cylinder performance. The only 
point of practical importance is the cylinder 
efficiency attained at any specified ratio of mean 
effective pressure to steam chest pressure. The 
figures quoted by Mr. Poultney, numerous 
though they are, throw no light on this one 
crucial point, as the mean effective pressures are 
different in the comparative tests quoted. They 
do, however, show that in those tests the cylinder 
efficiencies were equal (within the range of 
experimental error), which is what is to be 
expected for cut-offs between about 15 and 25 
per cent and is all that matters. Even if in a 
comparison at common mean effective pressure 
one engine were (apparently) working at 50 per 
cent cut-off and the other at 15 per cent in back- 
ward gear, that would be a matter of no import- 
ance. It would merely make it very obvious that 
the cut-off indications were quite unreliable. 

Mr. Poultney points out that the report does 
not quote the steam chest pressures. A difference 
between them might itself explain the difference 
in mean effective pressures, but that of the 
** Hall’’ is in any case higher than general 
experience would lead one to expect for an 
actual cut-off of 20 per cent, even if steam chest 
pressure were at the boiler limit of 225 lb per 
square inch. 

I suggest that there is no undiscovered demon 
in locomotive cylinders, and that if any test 
results appear not to fit into the general frame- 
work that the vast experience of the subject 
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already enables one to delineate, the details of 
the test must be thoroughly probed before jt js 
concluded that the steam locomotive is again 
adding to its unearned reputation as a maker of 
mysteries. Cut-off indications are the worst 
nuisances in this connection as they are often 
mistaken for true cut-off figures which are ve 
difficult to find accurately and are of little tech. 
nical value when found. 
W. A. TuPLy, 
Professor of Applied Mec!ianics 
University of Sheffield, 
December 14th. 


Sir,—The article by Mr. E. C, Poultney, on 
pages 762 and 763, confirms in figures \ hat | 
have observed in actual running of the supe: ority 
of the results given by Stephenson gear over 
those by Walschaerts. For many years past | 
have from time to time drawn attention to this as 
opportunity offered, and in a letter to Tue 
ENGINEER of January 24, 1947, I gave an instance 
in which the admission of steam at 25 per cent 
cut-off was 33 per cent greater in area of open- 
ing in the case of Stephenson gear than that 
given by Walschaerts. 

The general adoption of Walschaerts gear in 
conjunction with outside cylinders arises from 
its outside location and accessibility, whereas 
the conventional Stephenson gear driven by two 
eccentrics on the driving axle must be placed 
inside the frames, and a rocking shaft is needed 
to couple it to a piston valve outside. I pointed 
out in this same letter that a direct Stephenson 
gear could be located outside the frames if 
driven by a return crank paired with a small 
eccentric mounted on it. It would have the 
further advantage of relieving the crosshead of 
the combination lever and connections necessary 
for Walschaerts gear. 

A few months later a class “ 5’ 4-6-0 loco- 
motive was fitted up at Crewe having an outside 
Stephenson gear arranged and driven in the 
manner described. Whether someone had 
“taken the tip” or it was a pure coincidence 
I do not know. The arrangement was described 
and illustrated in THE ENGINEER of February 20, 
1948. 

Mr. Poultney’s figures are based on a com- 
parison of two locomotives having little in 
common in detail design and therefore open to 
“ ifs’ and “ buts ” by critics. My own observa- 
tions were at least made with locomotives having 
pistons, piston valves and ports in common, and 
they support his contentions. To prove the case 
two class “5” engines, one with Stephenson 
gear and another with Walschaerts, could be 
run on the testing plant, and with otherwise 
identical design this would be conclusive, pro- 
vided the valve events of the former L.M.S.R. 
engine, No. 4767, closely corresponded to those 
of the G.W.R. “ Hall ” class. 

H. HOLCROFT 

Chipstead, Surrey, December 12th. 


Sir,—The article by Mr. Poultney is most 
interesting and it is certainly most gratifying to 
anyone who has been associated with Swindon 
to read that the Great Western “ Hall ”’ class 
4-6-0 has such an outstanding cylinder perform- 
ance ; in fact, from the data given it seems 
almost incredible. 

The ‘ Hall’ has a cylinder volume that is 
only 13 per cent larger than that of the class “4” 
B.R. standard 4-6-0, yet at the same cut-off and 
revolutions per minute it manages to take 49 per 
cent more steam than the latter engine and use it 
very nearly as efficiently, and that, in spite of the 
fact that its port opening to admission is very 
appreciably the smaller of the two engines. 

The later release and compression points that 
the “* Hall ’” would have by virtue of its increased 
ratio of lead to lap could be expected to give 
some increase in the mean effective pressure, but 
could have little influence on the weight of steam 
taken. Is it possible the figures given for the 
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port openings do not in fact present a true 
pic.ure ? The “ Hall” presumably has the semi- 
plug piston valve that Mr. Churchward intro- 
duced in the early years of the century and which 
gives a completely unobstructed opening, whereas 
the B.R. standard locomotive would undoubtedly 
have solid valve heads with narrow rings and 
with this type a certain amount of masking of 
the port opening is inevitable, but one would 
hardly expect it to be responsible for such a 
large difference. How is it. suggested: that the 
better performance of the ** Hall” might be due 
to use of the Stephenson gear ? 

Mr. Poultney omits to give the clearance 
volume of the “* Hall.”’ This was given as 7 per 
cent in the data supplied at the time of the 1948 
exchanges, and compares with 10-8 per cent of 
the class “4” B.R. locomotive. 

C. M. KeiLter, M.I.Mech.E. 
Bexhill-on-Sea, December 12th. 


FILING 

Sir,—In the issue of November 27th your 
correspondent asks for any suggested methods 
of housing drawings as an alternative to hori- 
zontal plan files. 

We have recently met and, we believe, succeeded 
in overcoming this problem by the use of two 
types of vertical plan files.. One design holds some 
2000 linen or paper tracings in a series of spring- 
loaded fibre pockets and in this we file our 
static drawings, which, being some years old, 
are not likely to be regularly called for. The 
second type holds considerably less drawings, 
but it offers, in our opinion, a better method of 
selection and extraction of drawings and for that 
reason we use it to file our current and more 
recent drawings, which are likely to be in fairly 
constant use for at least a period. 

We find that the method we have adopted not 
only halves the floor area that was required by 
our old horizontal plan files, but, in addition, 
keeps the drawings, particularly those done on 
tracing paper, in much better condition. 

The one disadvantage in the case of the second 
type of file we mention is the additional cost of 
the binding strip which is necessary either as a 
separate attachment or as an integral part of the 
drawing sheet, but this is so.small that it is, we 
feel, outweighed by the efficiency of the system. 

We should be happy to forward further details 
to your correspondent if he is interested in this 
method or, alternatively, show him the small 
installation im our drawing-office. 

H. WEATHERALL, A.M.I.Struct.E., 
Chief Design Engineer, 
Painter Brothers, Ltd. 
Hereford, December 3rd. 


SHAFT SINKING ACCIDENTS 


Sir,—I have read with very great interest the 
article in your issue of November 27, 1953, 
on “ Shaft Sinking Accidents,” by Mr. Ian C. 
Easton, and agree unreservedly with his views 
that cast iron should never be used in sinking 
shafts under compressed air. 

As one of the men who helped in unravelling 
the rather obscure cause of the accident to the 
Deptford Shaft. and whose report is included 
in the Home: Office report referred to, I have a 
very vivid recollection of the tragedy where five 
skilled men Jost their lives. The deck which 
had previously been used on a larger shaft, 
with very much higher, pressure, was ripped off 
and thrown. up at an angle, -The.accident caused 
such surprise that it.was generally referred to 
as an explosion, whereas. it. was entirely due to 
structural ‘weakness. ‘A concentration of stress 
at one point in, the attachment of the steel deck 
to the cast iron had been. overlooked, which 
could hardly ‘have happened ‘in .an,. all-steel 
design. A failure at one point progressively 
extended right. round the circumference and 


caused a general failure which ripped open the -* 


top of the shaft by a sort of tearing action. 
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The exact spot at which the failure may have 
started is indicated in my report. 

Cast iron lining has many, advantages in 
sinking shafts by underpinning and has been so 
used for years so that it has become the standard 
practice when. working in freg’air, but it should 
never be employed with compressed air where 
it is difficult to. avoid dangerous tensile stresses, 
as the table given by Mr. Easton shows. 

After the Deptford accident I was naturally 
vividly aware of the danger of using cast iron in 
tension especially as another accident occurred 
in a smaller shaft shortly afterwards by tension 
in' the cast iron: fortunately, no lives were 
lost. Nevertheless, when I had to sink another 
shaft under compressed air I was tempted, 
for reasons of the obvious advantages in con- 
struction, to take to cast iron-once more ; but 
this time I-was very careful to see that there 
should be no tension by arranging for the air 
pressure to be completely balanced by dead 
weight. 

A square block of concrete 6ft thick over- 
hanging the shaft was necessary. This was 
allowed to sit on the top of the shaft without 
any. bolts and bear on the surrounding ground, 
consisting largely of soft mud. That’in turn 
proved troublesome for a slight leak was allowed 
to take place between the top of the shaft and 
the kentledge block. This gradually built up 
a slight pressure under that block as the air could 
not escape freely owing to the surrounding mud. 
The result was that the block lifted slightly and 
let the air pressure in the shaft come off—fortu- 
nately with no serious result, but the work was 
stopped until proper arrangements could be 
made to seal the joint effectively and allow any 
air which might escape to be led freely away. 

Beyond expressing my agreement with Mr. 
Easton’s conclusions, I have given this account 
of the trouble experienced with the use of 
kentledge as’ it.may be interesting and instruc- 
tive to others. 

W. L. Lowe-BROWN 

London, W,.8, December 8th. 


LOCOMOTIVE TESTING AT SWINDON 


Sir,—I am not surprised that the publication 
of Mr. Ell’s paper, and your comment upon 
it, has aroused interest in other parts of the 
country. Reading these letters, however, it 
does seem that some of your correspondents 
imagine that controlled road testing is some- 
thing devised since nationalisation, and that 
any praise given to it must be, therefore, received 
guardedly, if not with uncongealed scepticism. 
May I anticipate a longer essay on the subject 
and say at once that the principle of controlled 
road testing is 100 per cent Great’ Western in 
origin and that since nationalisation it has been 
developed by ex-Great Western men. 

The fact that tests themselves have been 
carried. out at constant evaporation, not only 
between Coalpit Heath and Tilehurst, but also, 
since the adoption of the principle by the for- 
mer Railway Executive, between Armathwaite 


» and Garsdale, and other stretches of the Midland 


line,. does not mean that in future trains should 
be timed over all routes at constant evaporation 
rates, regardless of everything ¢lse. No oné 
in his senses would think of running the whole 
way from Derby to Manchester in such con- 
ditions. But the characteristic: curves of engine 
performance. obtained by this method do permit 
of train timing, that is reasonable. ‘It is strange 
that one of your correspondents should have 
instanced the Derby-Manchester. route, for 
there, a few years ago, I noted a case of bad 
train timing. The allowance of the train in 
question from Matlock to Millers Dale, 14-3 
miles. in 25. min start to stop, was comfortably 
observed, ‘with .a good engine anda fairly heavy 
train of eleven coaches; but from Millers 
Dale, restarting up to Peak Forest; the allowance 
of 10 min for 4-6 miles was at least 2 min too 
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fast. The engine was driven and fired expertly 
and was steamed hard, and yet we lost time. 
If the booked time laid down: had been related 
to. the corresponding evaporation rates, it would 
have beén séen at once that the effort needed 
from. Millers Dale to Peak Forest was vastly 
greater than that from Matlock to Millers 
Dale. 

I would agree with Mr. Davies that no amount 
of controlled road testing can have any effect on 
the “‘ uncontrollably wide variations in day to 
day running conditions.” But the point surely 
is this : in the past dynamometer car trials have 
been conducted in those uncontrollably variable 
conditions. A whole series were run by the 
Railway Executive in 1948 and values were after- 
wards quoted of coal consumption per drawbar 
horsepower hour which, to the unwary, might 
signify the basic performance of the locomotives 
in question. On one particular set the same engine, 
in working the same train, gave values of 4-56 lb 
and 3-43 Ib! As I see it the virtue of controlled 
road testing is that it enables the basic per- 
formance to be obtained with certainty in every- 
day running conditions. Thus, reliable com- 
parisons between different types of locomotives 
can be made. The actual coal consumption in 
service is too often dependent upon factors far 
other than locomotive design—notably traffic 
delays—and it is one of these things that ‘‘ come 
out in the wash.” 

O. S. Nock 

Bath, December 12th. 





Short Notices 


Production Engineering for the Higher National 
Certificate: Volume Il, Jig and Tool Design. 
By R. Dent, M.I.Mech.E., M.I.Prod.E. London: 
English Universities Press, Ltd., St. -Paul’s 
House, Warwick Square, London, E.C.4. Price 
18s.—The first of these two volumes, written 
by Mr. Dent to assist those taking production 
engineering courses for Higher National Certi- 
ficates, dealt with the design and operation of 
machine tools ; this complementary volume is 
concerned in the same way with jig and tool 
design. Its main sections deal with draughting 
and principles of design; jig details, milling 
fixtures, types of jig and fixture construction, 
profiling and indexing fixtures, small tools, 
broaching and boring tools, form tools, econo- 
mics of jigs and tools, and presswork and 
press tools. The scope of the book is wide 
but a good insight is given into each of its 
many aspects to provide students with a sound 
background knowledge. Each chapter concludes 
with a number of exercises which readers and 
instructors will find useful. The descriptive 
matter in the book is presented in a clear, concise 
manner and is well supplemented by drawings 
and diagrams. 


Instrument Technology: Volume I, Measure- 
ment of Pressure, Level, Flow and Temperature. 
By E:..B. Jones, B.Sc.,.A.Inst.P. London : 
Butterworth’s Scientific Publications, 88, Kings- 
way, W:.G.2.. Price- 35s.—The variety and 
number of instruments now in general use in all 
branches of industry calls for a fairly high 
degree of specialised knowledge on the part of 
their users and those responsible for their instal- 
lation. The efficiency, economy and safety in a 
majority of industrial processes depends in ever- 
increasing .degreé upon instruments, and one of 
the author’s~ principal objects in writing this 
book is ‘to show both. students and trainee 
instrument mechanics the “why” as well as 

the “how.” of their work. As its title indicates, 

this is the first of two volumes and a second 
volume is to be published dealing with analysing, 
telemetering and control instruments. In this 
book the author has endeavoured to give as 
complete a picture as. possible whilst emphasis- 
ing the more important and more common 
designs of. instruments used. Each of the main 
sections of the book dealing with pressure, 
level, flow and temperature opens with notes 
on the basic principles followed by detailed 
particulars and design considerations of the 
instruments concerned. 
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Fig. 2—Boiler Fronts 
Fig. 4—Captain’s Cabin 
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Two Steam Tugs for Southampton 


By G. W. TRIPP, O.B.E., F.C.G.1., M.I.C.E. 


; ie steamer company reputed to bear the 
longest name—the Southampton, Isle of Wight 
and South of England Royal Mail Steam Packet 
Company—is widely known as the one that has 
operated the mail and passenger service between 
Southampton and Cowes for nearly a century, 
while others only associate it with extensive 
excursion sailings to South Coast resorts. 
Another and very important activity of the 
company is the maintenance of a fleet of steam 
tugs and it is with this that the present article is 
concerned. 

Southampton, as the premier passenger port 


the same, viz.: length, overall, 112ft ; breadth, 
moulded, 30ft ; depth,moulded, 14ft ; extreme 
draught, 12-6ft; tonnage, 318 gross. They 
are driven by triple-expansion engines, each 
having cylinders of 13-Sin, 21-S5in and 35-Oin 
diameter, with a stroke of 27in (Fig. 3). They 
are coupled, by shafts of 8in minimum diameter, 
to twin propellers having a diameter of 10ft 
with a pitch of 9ft 6in. At 130 r.p.m., with 
a collective indicated horsepower of 1500, a 
speed of 13-6 knots was obtained on the trials, 
service speed being 12 knots. Steam is supplied 


by two single-ended return tube marine multi- 


ae 





Fig. 5—S.S. ‘* Calshot ’’ Tug and Tender 


of the country, has to deal with the largest liners 
in the world, and in more recent years with some 
of the biggest tankers, necessitating the services 
of a number of powerful tugs, which at times 
have also to act as tenders to ocean liners, 
anchored in Cowes roads. A good example 
of a dual-purpose vessel is ‘“‘ Calshot ” (Fig. 5), 
the largest of the fleet. She was built in 1930 by 
J. I. Thornycroft and Co., Ltd., and is 147-8ft 
long, with a breadth of 33-1ft, and a depth of 
18-1ft, while her tonnage is 679 gross. She is 
driven by two triple-expansion engines, each 
having cylinders 13-Sin, 21-Sin and 35-0Oin 
diameter, and a stroke of 27in. Each engine 
drives one of the two propellers. 

The fleet of seven powerful tugs having proved 
insufficient, to meet increasing requirements 
two new tugs were ordered, and these are to be 
confined entirely to towage duties. At the 
launch of “Sir Bevois”’ on September 24th, 
Mr. Biddle, Docks and Marine Manager of the 
Southern Region, alluded to the special duties 
of the Southampton tugs, and instanced that 
recently within a period of forty-eight hours an 
unparalleled job had been successfully under- 
taken, involving the docking of the “ Queen 
Elizabeth * at the height of a gale with eight 
tugs, and the “* United States * was taken out by 
six at dead low water. 

While twin-screw tugs are found here and 
there round our coasts, this ‘‘ Red Funnel” 
fleet is unique in that all the vessels are twin 
screw, affording better manceuvrability for tow- 
ing, pushing, or when lashed alongside a ship for 
purposes of propulsion. 

The two new steamers, built by J. I. Thorny- 
croft. and Co., are named ‘“ Hamtun” (the 
ancient name of Southampton) (Fig. 6), and 
“* Sir Bevois ’’ (Southampton’s greatest legendary 
hero), and as sister ships their dimensions are 


tube cylindrical Scotch boilers which are oil 
fired (Fig. 2), and working under Howden forced 
draught and having the following dimensions :— 
Length, 11ft 6in ; diameter, 13ft, and a working 
pressure of 2001b per square inch, the fuel oil 
being passed to the boilers by a Thornycroft 
burner unit. The steering is operated from the 





Fig. 6—S.S. ‘* Hamtun ”’ 
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bridge by Donkin’s telemotor gear (Fig. 3), 
the engine being of Donkin horizontal type. 
The Weir bilge and ballast pumps can lift 27 tons 
per hour to a height of 100ft, as can also the 
general service pumps. The vessel is lighted 
throughout by electricity, which is supplied by a 
Sisson’s generating unit, driven by a steam engine 
at 700 r.p.m., with an output of 74kW at 200V. 

As will be seen from the illustration of the 
“* Hamtun ” (Fig. 6) the funnel is fitted with a 
Thornycroft smoke deflector similar to those 
applied to the ‘“ Chusan” and other liners, 
where it has proved a success, and is now being 
applied to tugs for the first time. The vessel is 
divided into aft peak F.W. or ballast tank, 
hawser store, machinery space, oil fuel tanks, 
bridge room, crew’s flat, and feed water tank and 
chain locker under the fore peak for fresh water. 
The total fuel capacity is 67-8 tons, and during 
trials 4 tons of oil were burned in a seven hours’ 
run at full speed. There is capacity for 70 tons 
of fresh water. In the forward ’tween deck are 
to be found cabins for three seamen and three 
firemen, with separate messes for seamen and 
firemen. There is also a cabin for the second 
engineer as well as a spare cabin. Below the 
bridge are cabins for the mate and chief engineer, 
also the officers’ mess, and the galley, fitted with 
an oil fuel range, and a service hatch. Near at 
hand, outside, is a toilet for both officers and 
crew. The master’s cabin (Fig. 4) is on the 
bridge deck, immediately abaft the wheel house, 
which is very commodious and well fitted. This, 
with the wings, is raised 4ft 9in to afford a clear 
all-round view. The officers’ quarters are of a 
high standard, pleasantly decorated and well 
furnished, each being given a bed, sofa, wardrobe, 
drawers, writing desk and chair as well as wash 
basin, with hot and cold water always available. 
Each cabin has a steam radiator, this applying 
equally to the crew’s quarters, which also have 
basins with hot and cold water. The crew’s 
wash place, lamp room and oilskin store are 
situated at the aft end of the boiler casing. The 
deck auxiliary machinery comprises a steam 
capstan aft and a windlass forward supplied by 
Emmerson Walker, Ltd. It might also be men- 
tioned that the steam steering gear transmits 
power to the rudder quadrant by means of rod 
and chain. Two tow hooks are supplied, one of 
which is of the spring type. 

The author is indebted to Mr. C. W. Payne, 
T.D., general manager of the steamship company, 
for a run on the vessel, during which the ease with 
which she was manceuvred, turning readily in a 
very small radius, thanks to her twin screws, 
and the smooth running, were very noticeable. 
The whole length of the deck is free from obstruc- 
tions, even the usual bollards being omitted, a 
very good point in a ship where the quick move- 
ment of the crew is essential. The vessels may be 
distinguished by the fact that the graining on the 
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Aluminium Alloy Fishing Cruiser 


** Sir Bevois” is carried much higher up, nearly 
reaching the bridge windows. Altogether, these 
vessels are of a standard normally associated with 
the passenger ship, and are well suited to the 
arduous duties to be expected. While “ Sir 
Bevois *” has only been recently put to work, 
““ Hamtun ” had five weeks’ service to her credit 
at the time of going over her, during which she 
had undertaken a hundred different jobs. 





Triple-Pole 60 Ampere Mercury 
Switch Contactor 


WE illustrate a new heavy-duty 60A, triple- 
pole mercury switch relay which has been 
developed by Londex, Ltd., 207, Anerley Road, 
London, S.E.20. It is generally similar to the 
company’s existing range of ““LQA” mercury 
switch relays, but it is suitable for applications 
such as the control of pump motors and heating 





Triple-Pole 60A Mercury Switch Contactor 


and lighting loads which were previously outside 
the scope of these switches. 

As illustrated, the bank of three mercury 
switches is mounted on a tilting platform which 
is actuated by the attraction of an armature 
under the influence of a relay operating coil. 
Tilting of the platform causes mercury to make or 
break contacts in each of the glass bulbs enclosing 
the switching elements. 

By using an economy resistor in series with the 
relay coil the current consumption is limited 
to 9VA and the contactor can, therefore, be 
controlled by a thermostat or other low-power 
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Magnetic Brake Mounted on ‘‘ Gryphon ’’ F.H.P. Motor 


device. The contactor can handle up to 60A at 
500V. 

The equipment is available mounted on a 
baseplate, as illustrated, or in a sheet metal or 
cast iron case. 





Aluminium Alloy Fishing Cruiser 

A HIGH-SPEED big-game fishing cruiser, illus- 
trated above, has been completed recently by 
Albatross Marine, Ltd., Great Yarmouth, for 
service inthe Bahamas. The design incorporates 
all the special requirements for this form of 
fishing. These include the provision of a high 
helmsman’s position and a large cockpit and the 
fitting of special outriggers to hold the fishing 
line clear of the wake. 

The boat, which is named “‘ Gay Jane,” has 
a length overall of 42ft by 12ft 6in beam vy 3ft 
draught and a displacement of 6:25 tons. Power 
to attain a speed of about 20 knots is provided 
by the installation of two Mark ‘“S.6M.” 
Perkins diesel engines which are six-cylinder 
in line, four stroke units having a bore of 43in 
by Sin stroke and each capable of developing 
100 b.h.p. at 2000 r.p.m. The engines which 
drive the propellers through reduction gearing 
are carried on “ Metalastik”’ flexible rubber 
mountings, while the propeller shafts are sup- 
ported in Cutless rubber bearings. 

A hard chine planing hull was adopted 
following tests with a model built to the scale 
of one-third, which was used to discover the 
most satisfactory hull form to satisfy the ser- 
vice conditions. The lines adopted did not 
involve shapes of double curvature and all 
plating was preformed before fitting. Except 
for certain items of furniture the craft is con- 
structed entirely of aluminium alloy so as to 
remove any possibility of dry rot or attack by 
marine borers. The constructional material 
was supplied by the British Aluminium Com- 
pany, Ltd., and mostly conforms with standard 
specification N.S.5. Quarter hard sheets were 
used, those forming the bottom plating being of 
No. 10 S.W.G., while the side plating had a 
thickness of No. 12 S.W.G. Specially designed 
extrusions were made for the gunwale, chine, 
keel and rubbing rail and other constructional 
sections, and in order to maintain continuity 
of strength the sections were supplied in lengths 
of 45ft. Riveting was adopted as the method 
of joining throughout. 

At the after end of the cockpit, which is about 
16ft long and is self-draining, is a water-tight 
compartment forming a live bait tank, while 
at the forward end are the engines and 
their casings, which are lined with 2in of glass 
wool acoustic insulation, form a seat under the 
fixed awning. Forward of the cockpit is the 
galley with the toilet on the opposite side and 
the adjacent compartment forms a comfortably 
fitted saloon in which the windows are fitted 
with aluminium alloy Venetian blinds. A 
water-tight bulkhead separates the crew’s quar- 
ters from the saloon, which has another water- 


tight bulkhead at the fore end forward of which 
is the chain locker. The helmsman’s position 
is on a flying bridge on top of the fixed awning 
and steering is effected by twin rudders by means 
of stainless steel wire running on sealed ball 
bearing pulleys. 





Magnetic Brake for Mounting on 


Electric Motors 

A 4IN electromagnetic brake suitable for being 
fitted to electric motors, as illustrated above 
is being produced by Brook Motors, Ltd., 
Huddersfield. 

The brake is built up on a cast iron back plate, 
which can be mounted directly on the motor, 
being provided with the necessary fixing holes 
and a clearance hole for the shaft extension upon 
which the brake drum is mounted. Normally the 
fixing centres of the back plate are such as would 
suit the company’s “ Gryphon” motors but, 
if required, the centres can be modified to suit 
other manufacturers’ motors. 

When the current is “ off” the brake is ** on ” 
by the action of a tension spring, which holds the 
brake shoes in contact with the drum. When the 
motor is running the electromagnet is energised 
and the brake shoes are held in the “ off” 
position ; operation is by a toggle action against 
the tension spring. The toggle joint is moved 
downwards by a crosshead, which, in turn, is 
operated by the main operating arm carrying the 
armature of the electromagnet. The arm can 
be adjusted by means of a screw, to keep a 
constant gap between the magnet faces, to com- 
pensate for wear in the brake lining or to ensure 
that the coil will “ pull in” within its stated 
voltage range. Since the motor and the magnet 
are energised from the same source, the brake 
is automatically applied in the event of any 
supply failure to the motor. The brake drum 
diameter is 4in. The magnet coil is continuously 
rated for a.c. voltages of 200 to 250V or 350 to 

440V. 





Heavy O1t ENGINE WorRKING Costs.—The “* Report 
on Heavy Oil Engine Working Costs and Performance 
(1952) *’ was presented at the annual general meeting 
of the Diesel Engine Users Association, held on December 
17th. The number of returns was eighty-four, including 
sixty-four from electrical generating stations at home 
and overseas, eighteen relating to waterworks and two to 
marine installations. In the report, tables record 
detailed information concerning engine costs per unit 
generated for twenty-nine home stations and thirty-five 
overseas stations, separate sections dealing with installa- 
tions having mechanical injection engines only, air blast 
and mechanical injection engines, and air blast injection 
engines only. Costs per water horsepower for eighteen 
home waterworks are listed for mechanical injection and 
for air blast injection engines. Tabular statements give 
technical details of engine performance : Section I of 
the table is concerned with installations, numbering 
sixty-seven, containing stationary mechanical injection 
engines, while Section II of the same table refers to 
stationary air injection engines installed in twenty-seven 
undertakings. Technical details of the performance of 
marine installations are set out and the last two tables 
summarise the results achieved at generating stations and 
at waterworks. 
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Practical Training in Industry for the 
Graduate in Mechanical Engineering* 
By SENNETH R. EVANS, O.B.E., M.A. M.LE.E. 

A.M.I. Mech. E.t 


PANNING OF A BROAD APPRENTICESHIP 


THE training of the mechanical engineer who 
has had a full-time university or senior technical 
college course must be integrated with practice 
and there are many ways in which this is done. 
The majority of the potential graduates serve 
summer vacation periods in works as a pre- 
liminary to two years’ practical training. Others 
secure scholarships to the universities and 
colleges subsequent to the completion, or near 
completion, of an apprenticeship. A fortunate 
few have been able to take a five-year course 
divided in the ratio 1 : 3 : 1 in works, university, 
works, following a full secondary grammar or 
public school education. The first “ year’ 
provides opportunity for a broad workshop 
experience while the post-graduate “ year’ 
includes that part of an apprenticeship during 
which it is necessary to have had extensive 
theoretical training. 

It is not recommended that all would-be 
graduates in mechanical engineering should 
follow this arrangement or any one of the others, 
for this would be machine-like and un-British, 
and experimentation should still continue in 
training methods. 

It is true to say, however, that many leading 
engineers as well as university professors con- 
sider that carefully planned practical training 
and experience prior to entry to the university, 
during its course and subsequent to graduation, 
has, on average, the greatest number of advan- 
tages and the least number of disadvantages. 
Training arrangements require different avenues 
of approach to junior staff employment and 
there is need for an individual method of 
approach to suit the characteristics of the 
individual under training. What is good for 
one may not necessarily be good for another. 
It is essential, however, that at all stages of a 
five-year post secondary grammar or public 
school education, the fullest use must be made 
of time. An essential part of the practical 
engineering training of graduates was the oppor- 
tunity for intimate contact with the ‘‘ men on the 
floor of the shop,” as well as with all grades of 
supervisor, technician, and technologist in all the 
manufacturing departments, design and drawing- 
offices, offices concerned with selling, and, 
indeed, the industrial research departments. 
This was intended to develop the understand- 
ing of all grades of fellow-engineer ; the 
extent to which this is now necessary in time is 
possibly less because of the experiences of all 
types of mentality and outlook which is the 
social experience obtained in great degree during 
the period of compulsory military service. 

In consideration of the best use of the generally 
accepted five-year period of combined theoretical 
and practical training beyond post intermediate 
B.Sc. standard, consideration must be given to 
the effects of military service and at what age 
and stage of experience of life and knowledge 
this should be undertaken. 

Economically, it is appreciated that the indus- 
trial earnings that a young man loses when he 
commences military service immediately on 
attaining the age of eighteen are less than those 
he forfeits during the period of military service 
after the completion of his full training at 
university and during apprenticeship. This, 
however, is the only disadvantage of postponing 
military service (under the conditions of defer- 
ment for which automatic application is made to 
the Ministry of Labour for those pursuing a 
course of training leading to a profession or 
career). On the other hand, an important advan- 
tage of deferment is that the trained engineer 
will be able to ensure that he carries out his 
military service in an appropriate section, unit, 
or corps of the Royal Navy, Army, or Royal Air 
Force. He will then be able to extend his 
engineering experience, apply the knowledge he 
has gained in operational practice, and, if he 
has reasonable qualities as a man, hold a com- 
mission which will enable him to obtain useful 
experience in administration, leadership, and 

* Institution of Mechanical Engineers, December 11th. 
Extracts from one of four papers presented on this subject. 


+ Manager, Education Department, Metropolitan-Vickers 
Electrical Company, Ltd. 
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responsibility which would not have been open 
to him, in the majority of cases, had he entered 
the Services without these preliminary and 
adequate qualifications owing to the relatively 
few vacancies in technical units for those less 
well fitted for them. All the Services welcome the 
recruitment of National Service men after train- 
ing rather than before training. 

There are many advantages and at least one 
more must be mentioned : the security of being 
fitted for an immediate responsible and financially 
adequately settled post on the completion of 
military service, when the ex-serviceman seeks 
and secures an appointment with another firm 
which is more to his liking than the one open to 
him with his “ parent ”’ firm. 

Only one method of securing practical training 
complementary to a university degree is covered 
in detail in Part I of this paper. At present the 
majority of young men who leave school with 
the intention of following a university course 
proceed direct, but some universities require 
candidates for the engineering faculties to have 
completed military service with the intention 
that they shall go up to the university more 
mature and experienced in life than if they went 
direct from school. Incidentally, the universities 
readily make exceptions for those who have had 
one year of experience in an organised appren- 
ticeship course, because both the social relation- 
ships and the preliminary experience in engineer- 
ing practice are conducive to better understanding 
of the theoretical work of the university course. 

Whilst comparatively few young men have so 
far pursued such a course of pre-university 
training, one firm has had more than 450 young 
men accept this method of combined practical 
and theoretical training during the past twenty- 
two years (except that the course was discon- 
tinued during 1941-45, inclusive, for obvious 
reasons). 

The opinions of these young men who have 
followed the sequence of 1 : 3 : 1 years of work- 
shop and university work, have been, subsequent 
to the conclusion of their training, that, without 
exception, they were glad they had adopted this 
arrangement of training rather than direct entry 
to the university. On the other hand, many of 
those who went direct to the universities and 
entered industry for a two-year post-graduate 
apprenticeship course have expressed the view 
that if they could have their choice again they 
would have pre-university apprenticeship training 
for one year. 

The value of pre-university training, followed 
by one year of practical training, is that the firm 
recruiting well-equipped young men for this 
course must arrange a carefully planned training 
course of workshop experience for what is, in 
practice, a period of ten months, from the early 
part of September until the end of July. During 
this time they are required to pursue, satisfactorily, 
a course of studies at local technical colleges in a 
revision and expansion of their knowledge of 
pure physics, chemistry and mathematics at 
** advanced” level. They are also encouraged 
to take part in all apprentices’ activities and other 
works’ clubs, both social and athletic. Their 
periods in departments for foundry work, 
patternmaking, welding, fitting, machining, erect- 
ing are used effectively and the co-operation of 
‘* fellow workmen ”’ as well as charge hands and 
foremen is secured. It must be explained to them 
that this preliminary experience will enable them 
to take fuller advantage of their university 
training in every way. 

Vacation periods extend their experience to 
equip them for positions of technical and 
executive responsibility in later years, whether 
these periods are spent with the parent company 
or, as is recommended, in obtaining experience 
in generating stations, foreign travel, perhaps in 
the engine-room of a tanker or other cargo ship 
in the charge of a resourceful seagoing engineer, 
or in manufacturing organisations. 

It is an essential requirement of such a course 
that admission shall be secured to a university 
in the autumn of the pre-university year so that 
there may be no doubt about entry to a university 
course at the proper time. 

Such a five-year course of training can provide 
four short periods of summer vacation experience, 
one during the August and September imme- 
diately prior to entry to a university, two during 
the university summer vacations, and one sub- 
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sequent to graduation and prior to the resump- 
tion of apprenticeship with the parent company 
in the autumn for post-graduate training. 

Such a five-year period after the young man 
has left school provides an opportunity. for a full 
life in every respect. 

The post-graduate apprenticeship period of 
fourteen months, which completes the appren- 
ticeship, provides for experience in test beds, 
and in drawing-offices, design offices, works’ 
planning, commercial departments, and research 
sections, and is arranged with a bias towards the 
kind of work in which the young man hopes to 
specialise on appointment to a junior staff 
position. This bias may be functional in that it is 
directed towards a career on the manufacturing 
side, design side, commercial side, research or 
erection, on the one hand, or towards study and 
work on a particular product in which the young 
man has a definite interest, such as gas or steam 
turbines, boiler plant, diesel engines, internal 
combustion engines, traction equipment, &c., 
and embraces experience of manufacturing, 
selling and designing the selected “ main 
product.” 

Effective training for immediate results in a 
particular function or product can, however, 
be obtained in a shorter period and those whose 
future positions are assured will “ get along” 
with less intensive and less thorough personal 
practice in the use of tools, knowledge of pro- 
cesses, and routine engineering work, but they 
will always be more dependent upon their 
employees for information and advice. 

Such men will often be required to devote less 
time to actual “ productive ’’ work and so have 
opportunities to acquire further training by 
observation and inquiry from those associated 
with them. On the other hand, those who must 
enter a competitive field of employment without 
an assured position will stand a better chance in 
later years of establishing themselves among their 
fellows if they have had a broad and thorough 
basis of engineering experience in a wide field, 
so that they will have a “‘ know how ” which will 
enable them to assess the work carried out, the 
advice given, and the quantitative and qualitative 
output of their subordinates. 

Throughout the five years’ combined training 
period they should interest themselves in matters 
other than the requirements of skill connected 
with their actual work in shop, office, university 
lectures, and laboratory ; they should participate 
in the activities of some of the social clubs and 
societies of their university, college or works, 
such as debating societies, dramatic societies, 
apprentice activities, and the students’ union. 
They should take part in those athletic affairs 
that will continue to develop a healthy body and 
leadership, as well as good fellowship qualities, 
by participation in winter and summer sports of 
one kind and another, according to choice. 

Personal abilities in a sport are a good guide to 
choice, but wherever possible, athletic interest 
should be directed towards team games. 

Participation in social affairs and team games 
is not essential for some who will be valuable and 
eminent in their profession, but unless excessive 
time is spent in this way it is probable that none 
would be the worse for such experiences. 

Those responsible for training should not do 
more than encourage a breadth of training in 
either practical engineering, theoretical studies or 
social and athletic affairs. Direct compulsion or 
pressure should not be used or it may lead to a 
more determined resistance or frustration of 
spirit which will be disadvantageous. Bespoke 
production of mechanical engineers should be the 
aim and not a type of mass-produced professional 
mechanical engineer. 

With the pressure of work placed upon 
university staffs and all staff concerned in the 
various departments of an engineering works, as 
well as among those primarily concerned with 
training, it is economically difficult to give the 
personal attention to the development of a young 
man which, in the interests of the firm, industry 
and nation, is so desirable. Appreciation of the 
need for personal attention will, however, go far 
towards ensuring its attainment, but there should 
be careful avoidance of “ spoon-feeding ” and 
consequent provision of opportunity to make 
mistakes. Freedom of action should be per- 
mitted, even along the wrong lines; for the 
young man must be made “ aware”’ so that he 
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may feel a sense of personal responsibility, be 
able to exercise judgment, and contribute his 
part towards his own training. ‘* Teaching ” 
and “ guidance” rather than “ lecture’ and 
“instruction” should be the aim. The older 
engineer must protect the young man from 
making really serious mistakes (or perpetuating 
small ones) in technical matters and in life. 

Firms large enough to employ one or more 
full-time staff, devoted to the arrangement of 
training and supervision of graduate appren- 
tices, should be aware of the danger of regarding 
such appointments as relieving the management 
and senior staff of an intimate responsibility for 
those whom they will employ in their departments 
and who will be associated with staff conditions 
in later years. There must be an increasing 
return to the interest of the ‘“* Master and the 
Apprentice ” attitude of the Middle Ages and the 
broad realisation of the influence and need for 
the interest of all staff, however slight may be 
their personal duties and responsibility, to give 
the apprentice the maximum opportunity to 
learn as much as possible in the shortest time. 

It is required not that the period of time 
devoted to practical training in workshop and 
office shall be reduced, but that ineffective use of 
time shall be reduced, so that maximum experi- 
ence is obtained in what is, after all, a brief 
period in which to acquire the necessary width of 
experience for those who are destined or required 
to take senior positions in the industry in the 
future. This can be greatly helped by inviting 
senior members of the staff to take a personal 
interest in One or more young men in training 
and to co-operate with the staff whose-duty it is 
to recruit and organise all young men for training 
at the pre- or post-university stage. 

Some time after the halfway mark of practical 
training has been passed the young man should 
have an opportunity to meet a panel of senior 
engineers, representative of all the main functions 
in the organisation who, without personal bias 
or self-interest in recruiting their own personal 
staffs, discuss the hopes and aspirations of the 
young man and, if necessary, guide him as a 
result of their experience into the line of employ- 
ment most likely to meet his own personal 
capabilities and experience and result in effective 
benefit to his employer in the future. 

Throughout the post-graduate period courses 
of organised lectures should be given by senior 
staff in post-graduate mathematics and techno- 
logical problems and theory, as well as in 
problems of accountancy, costing, manufacturing 
methods, sales techniques and policy, research 
aims and developments. There should be 
encouragement to write papers for private dis- 
cussion among fellow apprentices and junior 
staff, under the scrutiny of senior staff. These 
will provide opportunities for group discussion ; 
some papers may be of sufficient merit to warrant 
their being read before Graduates’ Sections of 
the Institution. 

For those who have shown a special merit 
during their apprenticeship, the conditions of 
their appointment to the staff should be such 
that provision of further opportunities for more 
responsible and varied training should be made. 
For example, those interested in a particular 
product should spend one or two years in periods 
of four to six months in several departments 
concerned with that product ; including assisting 
the engineer responsible for manufacturing it, 
the commercial manager for selling it, and the 
chief engineer for problems of design, gaining 
extensive experience in the drawing-office, and, 
where appropriate, in erection of the product on 
site by arrangement with customers for its 
operation under service conditions. 

Such a man will then be employed either in 
manufacture, désign or sales, with a background 
which will enable him to talk on understanding 
terms with his fellow-employees at all levels and, 
at the same time, to co-operate intelligently with 
his fellows in associated departments with an 
understanding of their problems. It may well 
be that years later he will gravitate from one of 
these three divisions to another, to the mutual 
advantage of himself and his employer. 

Even where a live and useful apprentice 
association exists, the young man should be 
encouraged to interest himself in the Graduates’ 
Section in the locality, to attend its meetings, and 
to associate himself with some local activity, 
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where he will meet people other than his imme- 
diate fellow-employees and apprentices. 

No one man can follow all the recommenda- 
tions for employment of time which are sug- 
gested. It is intended that a broad cross-section 
of these shall be attempted and it is often found 
that the busiest person can have the widest 
interest. 

Apprenticeship period requires relaxation, and 
many of the recommendations made provide for 
it by change of occupation—which makes for 
relaxation. Last, but not least, private reading 
of technical journals, papers and literature, 
whether fiction, poetry, travel or autobiography, 
should have a recognised claim on some part of 
a young man’s time. 

What has been said about the training of those 
who enter industry after leaving school prior to 
joining the university applies equally in principle 
to those who proceed direct to the universities or 
who commence their five-year training as mech- 
anical engineers on the conclusion of military 
service, when this is commenced immediately on 
attainment of the age of eighteen years. It is 
not recommended, however, that those who 
elect to do military service at eighteen years of 
age shall follow pre-university practical training ; 
rather, they should proceed direct to the uni- 
versity. They will have acquired a knowledge 
of a cross-section of their fellow-men, outside 
the sheltered conditions of school life, which it is 
desirable to acquire early and for which the pre- 
university course of training provides. Being 
older, they should not further delay their entry 
into academic studies. Those who elect to do the 
whole of their practical training, apart from 
vacation apprenticeship experience subsequent 
to graduation, will follow approximately the 
same planned experience in the workshop and 
office as is recommended for the apprentice who 
divides his apprenticeship into two parts, divided 
by his university course. 

It is the experience of many young men who 
have accepted an immediate staff position, with 
greater remuneration than that paid to post- 
graduate apprentices, that in two or more years 
they are handicapped. Many of these young 
men have sought to repair their deficiencies of 
experience by seeking an apprenticeship. They 
must accept loss of earnings, but appreciate the 
need for a broad platform of knowledge and 
experience upon which to build the pyramid of 
their future career which tends, in the majority 
of cases, to be a “ regular figure,” in that its 
height is proportionate to its base line. 

Many who have desired such a return to the 
things which they avoided earlier find it econo- 
mically impracticable to do so and remain 
frustrated and employed in activities which do 
not provide the opportunities which might have 
been theirs had they followed a course of training 
which experience has shown, over a long period 
of time, to be more advantageous. 

The genius or near genius will always acquire 
a responsible post or “* employment satisfaction,” 
in spite of the absence of a normally accepted 
programme of training. This realistic acceptance 
of fact should not encourage those who have not 
these qualities to assume that they have. 

In earlier days there were no members of staff 
specially appointed to organise training and 
movement between departments—transfers were 
an exercise in persistence and argument instead 
of an automatic procedure of training technique. 
This organisation must not result in the graduate 
considering that merely passing through these 
departments will give him qualifications which 
will enable him to succeed in his profession. 

The drive and personality formerly directed to 
the pursuit of movement for experience should 
now be devoted to a persistence and curiosity in 
extracting from those around him the maximum 
knowledge and experience of method, material, 
practice and principle during a relatively brief 
period in a department. 

Nothing has yet been said about esprit de corps. 
This cannot be taught : it is the result of former 
and present achievements and results from the 
innate knowledge of those composing a body of 
whatever kind it may be, whether it be related 
to courage or technical excellence. The recogni- 
tion by others of their qualities and results make 
their “‘ unit” pre-eminent. It results from the 
innate qualities of co-operation with other people 
concerned, combined with the experience gained 
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from those of high record who preceded them. 
It cannot be purchased ; it can be inherited and 
sustained only by thorough knowledge based on 
external appreciation and recognition. 





British Standards Institution 


All British Standard Specifications can be obtained frum the 
- Department of the Institution at 2, Park Street, !ondon, 


CAST IRON FLANGED PIPES AND FLANGED 
FITTINGS 


No. 2035 : 1953. Price 6s. This standar«! is q 
companion to B.S. 78, ‘‘Cast Iron Pipes (Ver ically 
Cast) for Water, Gas and Sewage, and Special 
Castings for Use Therewith,” and it supersedes those 
sections of B.S. 78 dealing with flanged pipes and 
fittings. In the new standard the term “ fitting” 
is used instead of “* special casting.” 

The testing procedure is fundamentally diilerent 
from that in B.S. 78, as the pipes and fittings dealt 
with may be subject to individual defects, and it is 
necessary that each pipe be hydraulically tested. The 
new specification takes advantage of this test to prove 
the strength of the material of each individual! pipe 
by subjecting it to a higher test pressure than would 
normally be required from considerations of the 
working pressure. This enables the discontinuance 
of the previous practice of taking test bars for tensile 
and transverse tests to represent the day’s output, a 
practice which has never been considered satisfactory 
by many users, because in the event of failure of 
test pieces, they could not be identified with any 
particular pipes, and the “* unit of rejection,”’ therefore, 
was virtually the day’s output. Manufacturers, how- 
ever, are still required to continue the practice of 
taking their own tensile test to check the uniformity 
of the product. 

The recommendations in the report of the com- 
mittee for standardisation of engineering products, 
which was set up in 1948 by the Minister of Supply, 
have been followed and the number of pipes and 
the range of fittings have been kept to a minimum. 
The number of standard sizes of pipes is eighteen 
compared with thirty-five in B.S. 78. The number 
of fittings is, therefore, lower and this has been 
further reduced by restricting crosses to equal crosses ; 
thus there are only eighteen crosses in this British 
Standard compared with 259 in B.S. 78. This reduc- 
tion in the number of crosses is completely practical, 
since any necessary reduction in the diameter of the 
branches can be obtained by using simple reducing 
pieces for which provision is made. 

Although certain sizes at present in common use 
have been omitted from this standard it is anticipated 
that they will continue to be available from manu- 
facturers for some time. 
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Two-Stroke Marine Diesel Engine 


A new single-acting two-stroke diesel engine with uniflow scavenging has been built 


by Stork and Co. N.V., Holland, and is equipped with turbo blowers. 


The engine 


has a bore of 750mm and a stroke of 1500mm, and an eight-cylinder unit has been 
demonstrated on the test bed, the power developed at 115 r.p.m. being 7200 b.h.p. 
without supercharging and 8500 b.h.p. with supercharging. 


OR many years Koninklijke Machinefabriek 

Gebr. Stork and Co. N.V., Hengelo, Holland, 
has been building double-acting, two-stroke 
engines with outputs ranging from 4000 to 8000 
b.h.p., many of which have been installed in cargo 
ships and oil tankers. This design of engine 
was fitted in the “‘ Oslofjord ” and is to be the 
main propulsion unit in the “ Bergensfjord.” 
However, the loop scavenging system used in 
conjunction with these engines requires a con- 
siderable amount of excess air, so the temperature 
of the exhaust gases is such that only a small 
quantity of low-pressure steam can be raised in 
an exhaust gas boiler. 

Owing to the demand for engines of about 
10,000 b.h.p. capable of burning high-viscosity 
fuel and also having an exhaust gas of a 
temperature sufficient to raise a reasonable 
amount of steam for auxiliaries, the company 
decided to design a new engine which would 
satisfy such requirements. 

Upon consideration it was decided that the 
engine best suited for this purpose was a single- 
acting, two-stroke unit having uniflow scaveng- 
ing, the scavenging air being admitted through 
ports at the bottom of the cylinder and the 
exhaust gases being discharged by exhaust valves 
in the cylinder head. With this system the 
scavenging air does not change direction, so that 
the exhaust gases are completely driven out by 
the incoming column of air and only a small 
amount is required to ensure that no exhaust gas 
remains to contaminate the air charge. Initial 
tests with this scavenging system were carried 
out on a single-cylinder engine of 540mm bore 
by 900 mm stroke, sizes which were considered 


large enough to give results which would serve 
to determine performance of the larger units 
envisaged. 

In preparing the design of the engine it was 
decided to provide for supercharging by turbo- 
blowers and to that end S. A. Brown Boveri 
was consulted. After testing the engine un- 
supercharged further tests were carried out 
with supercharging, the early trials being made 
without using a turbo-blower. To do this a 
nozzle, having an area equal to that of the turbine 
of the turbo-blower, was placed in the exhaust 
line, the scavenging air being supplied by an 
independently driven blower. A range of nozzle 
diameters, different quantities of air and various 
designs of exhaust lines were tried in order to 
gain knowledge of the operation of the engine 
when supercharged. 

The results showed that 
supercharging on the 
exhaust pulse saved a 
considerable amount of 
energy compared with 
supercharging on the 
equal pressure principle, 
and to save the maxi- 
mum amount of energy 
it was necessary to open 
the exhaust valves 
quickly. This object was 
achieved by adopting 
four small poppet ex- 
haust valves instead of 
one large valve, each hav- 
ing a diameter half that 
of the large valve, so that 
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the valve lift was also halved. Subsequent running 
of the single cylinder with a turbo-blower con- 
firmed the earlier results, and showed that it 
could be started without the assistance of the 
blowers supplying scavenging air. Data gained 
from the single-cylinder experiments were incor- 
porated in the design of the new engine, while 
constructional details, proved successful in the 
large single and double-acting two-stroke Stork 
engine, were retained where possible. 

Our line drawing of the cross-sectional eleva- 
tion of the engine gives details of the general con- 
struction. The bed-plate, columns and cylinder 
block are held by long through tie rods, allowing 
the bed-plate and columns to be either of cast 
iron or welded construction. Prefabricated parts 
are annealed in a special furnace installed in the 
company’s works. Castironis used for thecylinder 
block, with the cylinders cast in pairs and the 
castings, which have solid flanges with reamered 
bolt holes, are joined together by bolts to form 
a rigid beam. The shape of the combustion 
chamber is practically similar to that of the 
normal Stork-Hesselman engines and_ the 


adoption of four exhaust valves has allowed the 
fuel valve to be centrally placed. To reduce 
cylinder wear the liners are chromium hardened 
by the Van der Horst process. 


A stuffing box 
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around the piston-rod achieves complete separa- 
tion between the cylinder block and the crank- 
case, so that the lubricating oil cannot be con- 
taminated by the products of combustion, thus 
making the engine suitable for burning heavy 
fuel. 

A fully built-up crankshaft without lubricating 
oil holes, and a forked connecting-rod having one 
crankpin and two crosshead bearings are fitted. 
Rectangular guide shoes running in cooled guides 
are fitted on the forked steel crossheads, and the 
guides have slide bars for going astern. The 
piston has a cast molybdenum steel crown and 
a cast iron guide ring, of slightly larger diameter, 
attached to the piston-rod by long studs. The 
cylinder covers, of cast molybdenum steel, are 
attached to the cylinder block by long studs and, 
in addition to the four exhaust valves and the 
centrally mounted fuel valve, carry a starting 
air valve, a safety valve and an indicator cock. 
The shape of the cylinder cover is such that the 
upper part of the liner is removed from the imme- 
diate area of the highest temperatures. For the 
purposes of easy removal there are separate 
water casings for the exhaust valves, which are 
operated by two push rods and rocker arms 
actuated from the camshaft, which also operates 
small starting air slide valves to pneumatically 
control the starting air valves. Care has been 
taken to ensure that the shape of the exhaust 
ducts gives the minimum resistance and the fuel 
pumps are mounted over the camshaft so that 
the high-pressure fuel pipes are kept short. 

Lubricating oil is supplied through hinged 
pipes to the crosshead and thence to the crankpin 
bearing, to the guides and to the high-pressure 
crosshead lubricating oil pumps, which are of 
plunger pattern, identical with those of the normal 
two-stroke Stork engine, driven by the oscillation 
of the connecting-rod. Oil for cooling the piston 
crown is led up through a pipe placed in a hole 
bored in the piston-rod and returns downwards in 
the annular space outside the supply pipe. A 
pipe with a nozzle, fitted in the crosshead, leads 


Silicone 


i exhibition was held recently in London 
to illustrate some of the characteristic prop- 
erties of silicones and their recent exploitation in 
certain special industrial fields. It was arranged 
by Midland Silicones, Ltd., 19, Upper Brook 
Street, London. The manufacture of silicones 
on a commercial scale was first undertaken by 
the Dow Corning Corporation of America, which 
was formed in 1943. In 1947 the import of its 
products was undertaken by Albright and Wilson, 
Ltd., with which company Midland Silicones is 
associated. Early in 1954 a full range of silicones 
will be available from a British plant at Barry, 
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the oil to the oil drain cooler. The main bearings 
are lubricated individually. Manceuvring gear is 
mounted at the centre of the engine. 

The eight-cylinder engine, shown in our illus- 
tration, has been built for the cargo ship ‘* Ouder- 
kerk,”’ which is under construction at the yard of 
the Netherlands Dock and Shipbuilding Company. 
This engine was recently demonstrated on the test 
bed. The bore and stroke are 750mm and 1500mm 
respectively, and the designed speed 115 r.p.m., 
at which the engine is rated to develop 7200 b.h.p. 
without supercharging and 8500 b.h.p. when 
supercharged. With a reciprocating scavenging 
air pump the engine, (which has an overall length 
of 16-510m) has a weight of 450 tons, while with 
turbo-blowers it weighs 425 tons, so that the 
respective power/weight ratios are 62:5kg/b.h.p. 
and 50kg/b.h.p. Without supercharging the fuel 
consumption is approximately 155 grammes/ 
b.h.p./hr. and is about 5 per cent lower with super- 
charging. For the purpose of testing the engine 
normally aspirated as well as supercharged, a 
piston scavenging air pump was fitted in addition 
to the four Brown Boveri turbo-blowers, each of 
which is driven by the exhaust gases from a pair 
of cylinders. This arrangement ensures that the 
exhaust ducts between cylinders and blowers are 
very short, so that the exhaust pulses will provide 
the maximum amount of energy to the turbo- 
blowers. These can supply all the air required 
at all engine loads, so that manceuvring can be 
carried out without an additional supply of 
scavenging air. The size of blower adopted is 
such that with the engine operating at full load 
the speed is 85 per cent of the allowable maximum, 
and tests have shown that the engine can be 
manceuvred with one blower out of use. Under 
these conditions approximately 85 per cent of 
the normal speed can be achieved at a load in 
accordance with the propeller law without reach- 
ing excessive exhaust gas temperatures or over- 
speeding of the turbo-blowers. The engine idles 
at about 18 r.p.m., which is well below require- 
ments at sea. 


Rubber 


South Wales. Their use has hitherto been 
restricted. 

It might usefully be recalled that silicones are 
synthetic chemical products based on a chain of 
silicon and oxygen atoms, with organic groups 
attached to the silicon atoms. By variation of 
the basic silicone structure and of the attached 
organic groups a great number of different pro- 
ducts can be made, including fluids, resins, 
elastomers, greases, water-repellent products and 
other materials for use in diverse industries. 

In spite of these variations in composition and 
form, certain properties are common to all 
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silicones. Chief amongst them is their stability to 
heat, cold and oxidation. Many of the resins 
rubbers and fluids can be used at 250 deg. Cent., 
while for application at the lower extreme are 
other fluids with freezing points of —86 deg, 
Cent. and rubbers with brittle points below 
—90 deg. Cent. Silicone paints have good 
weathering properties, which can be attributed 
largely to their resistance to oxidation. 

Good electrical properties also characterise al] 
silicones, and this has enabled the introduction of 
a new class of insulation (Class H). 

Films of silicones are water repellent and water 
will condense as drops on surfaces treated 
with them. This property is put to use in the 
treatment of showerproof textiles, for coating 
glass and ceramics to improve their surface resist- 
ivity in humid conditions, for waterproofing 
leather, treating masonry and for making the 
inside of drug phials water repellent so that none 
of the contents remain behind when they are 
emptied. 

Silicone rubber is an entirely synthetic rubber, 
which possesses the basic silicone structure, and 
is one of the most extensively used forms. Its 
most useful property, particularly in the aero- 
nautical field, is its resistance to extremes of 
heat and cold. 

The outstanding property of all grades of 
silicone rubbers is their ability to retain their 
rubber-like characteristics at temperatures far 
above those which cause other rubbers to decom- 
pose. The following data, which are provided by 
the Dunlop Rubber Company, Ltd., show that 
silicone rubber will withstand continuous ex- 
posure to temperatures of at least 300-350 deg. 
Fah. for an indefinitely long period of time 
without any significant change in physical, 
chemical or dielectric properties. It will with- 
stand additional intermittent exposure to tem- 
peratures as high as 500 deg. Fah. without 
deleterious effects. It finally decomposes at a 
temperature of 750 deg. Fah. 

Thus, when compared with natural rubber and 
other synthetic rubbers, it can be seen that 
silicone rubber possesses marked superiority. 

The silicone rubbers also show a high degree 
of low-temperature flexibility. Standard grades 
begin to stiffen in the region of —60 deg. Fah. 
and become rigid at —70 deg. Fah. However, 
there are available certain grades which possess 
even better sub-zero properties and which have 
brittle points as low as —130 deg. Fah. This 
stability over such a wide temperature range is 
inherent in the silicone elastomer and is obtained 
without any special compounding. Thus, the 
same stock which withstands continuous ex- 
posure to temperatures above 300 deg. Fah. has 
a brittle point in the range — 60 deg. to — 130 deg. 
Fah., giving a total operating temperature span 
exceeding 400 deg. Fah. Furthermore, service at 
high temperatures does not lessen its useful life 
at low temperatures or raise its brittle point. 

The graph below illustrates this factor, 
according to the Dunlop Rubber Company, the 
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hardness value being plotted against hours 
ageing at 200 deg. Cent. It is evident that 
<a rubber and the other synthetic rubbers 
have become useless after seventy-two hours, 
whereas silicone rubbers are almost unchanged. 

Again, the second graph shows the torque 
plotted against low temperatures, all grades of 
silicone rubber remaining essentially unaffected 
at temperatures down to —50 deg. Cent., and 
stocks which are specially designed song low- 
temperature flexibility are still serviceable at 
—80 deg. Cent. 

Jt is not characterised by outstanding resistance 
to chemicals. The material does not resist 
strong acids or alkalies and only possesses a 
moderate resistance to weak acids or alkalies. 
It is stated to be unsuitable for use with petrol, 
aviation kerosene and the fluids E.E.L.3 and 
D.T.D. 585, but it shows a fair resistance to hot 
oil at temperatures from 1750 deg. Fah. to 
400 deg. Fah. Silicone rubbers are resistant to 
ozone, water, ultra-violet light and oxidation 
which govern the ageing properties of rubber. 

At room temperature silicone rubbers do not 
show such good physical properties as many 
similar elastic materials. However, the heat 
TABLE—Properties of Silicone and Other Rubbers 

















| Chlioro- | Natural 
Properties at room Silicone | prenetyre | Rubber 
temperature rubber | tread stock | tyre tread 
stock 
Dens eee [12 to 2-2 1:6 1:2 
Tensile strength, Ib/sq i in ...|300 to 1050 4000 
Ultimate elongation, eoniansen 60 to 450 350 550 
Tear resistance, Ib/in ... 30-150 450 650 
Hardness B.S., deg. 35 to 85 70 70 
Compression set, per cent ...| 10-100 12 7 
Certain grades are specially | 
compounded for low | 
compression set | 
Abrasion index... 15to45 | 75-80 | 100 
An abrasive index below 56) | } 
is regarded as unsatisfac-| 
tory for some industriai) | 
needs where — "7 | 
sistance is importa’ | 
Water absorption ioe cent| 1-0to 1-8 5s! 1-0 
by weight) 
After seven days at room | 
temperature | | 
esilience _ 46 to 54 S| 2 


‘oe by Dunlop Trip- 

someter ae | a 
resistance of silinene rubbers is such that the 
physical properties do not alter at high tempera- 
tures, when other organic rubbers become brittle 
or soft with considerably reduced strength, 
resilience and flexibility. 

The table above compares the physical pro- 
perties of silicone rubber with natural rubber and 
Chloroprene tyre stocks. 

The electrical properties of silicone rubbers 
compare favourably with other insulating 
materials at room temperatures. At high 
temperatures they are superior. Dielectric 
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Strength, dielectric constant and power factor 
are maintained from —60 deg. Fah. to over 
300 deg. Fah. 

Surface resistivity is maintained under 100 per 
cent relative humidity conditions, because the 
water repellent qualities of silicone rubbers do 
not allow the formation of a water film over its 
surface. The resistance to ozone and corona 
attack is excellent. 


Dielectric strength, volts/mil.(a) ... ... 300 to 800 
Dielectric constant, 10* c/s. (b) sae eee eee 
Dielectric constant 10° c/s. oy ere CP 
Power factor 10* c/s. rrr 
Power factor 10° c/s. (b) 0-002 to 0-045 


(a) 2in diameter electrodes. "Silicone rubber 1/32in thick. 

(b) Silicone rubber sections 14in diameter, tin. thick. 

This material has now fairly extensively 
replaced the use of rubber in the gas turbine and 
in those parts of an airframe subjected to 
atmospheric exposure, because of its thermal 
stability. However, apart from the limitations 
noted, it is several times the cost of rubber. 





Transonic Induction Wind Tunnel 


A TRANSONIC tunnel to work in conjunction 
with a large supersonic tunnel now in con- 
struction has been completed at the Coventry 
works of Armstrong Whitworth Aircraft Com- 
pany, Ltd. This tunnel, which was com- 
pleted in six months, is shown in our illustra- 
tion. It works on the induction principle and is 
supplied with dry compressed air from two air 
bottles of 1720 cubic feet capacity each, which 
can be fully charged in thirty minutes by a 90 h.p. 
compressor. 

The four sides of the working section chamber 
are heavy window frame castings, originally 
designed for the supersonic tunnel. The tunnel 
is built of ““ Weyroc”’ compressed wood board 
and the glass panels are 14in thick. 

In our illustration can be seen two of the four 
high-pressure air supply pipes feeding into the 
injector box downstream of the working 
section. Inside are four adjustable flaps, and the 
slot width opening from zero to 0-4in is con- 
trolled manually by screw jacks. 

To the left foreground runs the first part of 
the tunnel’s diffuser section. This includes the 
first two tunnel bends. Small corner fillets and 
aluminium cascades are fitted throughout the 
circuit. The relief valve, allowing air to escape 
to atmosphere, can be seen in the background 
behind the injector box. 

At the other end of the circuit air is induced 
through gauze screens to the effuser, which has a 
contraction of 28:1, and it then passes through the 
working section. 

The tunnel operators wear headphones and 
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throat microphones, so that they can talk and 
pass instructions rapidly, unhindered by the noise 
of air escaping through the relief valve. 

By skilful manipulation of the handwheel the 
required compressed air flow can be economically 
adjusted as the bottle pressure falls, so maintain- 
ing constant conditions in the working section. 
It also enables the residual pressure to be con- 
served at the end of a test, and it is stated that 
intervals between runs has now been reduced 
from twelve to five minutes. 

Dr. Hilton, the company’s chief aerodynamicist, 
regards the tunnel as a useful proving ground, in 
that small inexpensive models can be tested 
quickly and decisions reached promptly. These 
‘* preliminary ”’ results can indicate whether an 
idea is one which should be pursued and the 
greater analytical capacity of the big tunnel 
employed. Shock wave behaviour can be studied 
in the tunnel and with the associated photo- 
graphic equipment recorded at varying stages. 
The effect of changes in the external shape of air- 
craft, for instance the desirability or otherwise of 
repositioning such items as the tailplane can be 
studied with the minimum loss of time and a 
conclusion reached whilst the idea is still fresh. 





Precision Filing Machine 


A NEW design of the Thiel precision filing 
machine which incorporates a number of 
improvements is now being distributed in this 
country by the Rockwell Machine Tool Com- 
pany, Ltd., Welsh Harp, London, N.W.2. The 
new machine can be arranged for bench mounting 
or is supplied with a cabinet base as shown in 
the accompanying illustration. 

The machine is driven by a }_h.p. motor through 










































Precision Filing Machine 


a variable-speed gear unit giving a range of 
strokes from 85 to 385 per minute. The length 
of stroke can be adjusted between lin and 2}in 
to file material up to l4in thick. A 9in square 
table is fitted and it can be swivelled up to 10 deg. 
in four directions. 

The rate of the strokes and their length 
can be adjusted whilst the machine is in 
operation by levers arranged in convenient 
positions at each side of the machine. An 
interesting attachment to be seen fitted to the 
machine illustrated is a drive used with round 
diamond-impregnated saws supplied for cutting 
hard materials such as tungsten carbide. This 
drive rotates the saw at a speed of 12,000 r.p.m 
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whilst it reciprocates, and in a recent demonstra- 
tion we were shown how it enables cuts to be 
made through hardened steels or tungsten 
carbides without any difficulty. 

During filing or sawing the work is pressed 
against the table surface by adjustable arms and 
swarf is blown away by a jet of air directed from 
a blower built integrally with the machine. 





Overload Relay for Motors Driving 
High-Inertia Loads 


We illustrate a simple overload trip relay 
developed by the Witton laboratories of The 
General Electric Company, Ltd., for the pro- 
tection of motors driving high-inertia loads. 
The relay is designed to carry a heavy starting 
current over the relatively long time needed to 
accelerate the motor, without. premature trip- 
ping and without prejudicing the normal over- 
load protection of the machine. 

As shown in the photographs reproduced 
here, the relay is an assembly of four main 
components : a trip coil assembly A, an operat- 
ing plunger assembly B, a screwed adaptor 
sleeve C, and an oil dash-pot D. Above the 
plunger B is an iron thimble which becomes 





Overload Relay 


saturated when the current exceeds a given 
value ; as a result, increased current no longer 
produces the normal strengthening of the mag- 
netic pull and so tripping is delayed. The plunger 
stem and piston are made of Duralumin to reduce 
their weight and avoid risk of the relay hovering 
in a midway position. 

With this combination of dashpot and adaptor 
sleeve the operating time and the overload 
setting can be adjusted independently. As 
described below, the overload setting is deter- 
mined by the position of the adaptor sleeve, 
while the operating time is governed by the 
position of the plunger within the dashpot. 

The plunger assembly rests on a collar inside 
the adaptor sleeve. It follows that the position 
of this sleeve when screwed into the trip coil 
assembly A determines the position of the iron 
thimble in relation to the operating coil and, 
therefore, controls the relay operating time. 
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Percentage Full Load Current 
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Tripping Time - seconds 
A.—Average tripping curve for maximum tripping time 


B.—Average tripping curve for tripping time for high 
inertia loads 


Characteristics of Overload Relay for High 
Inertia Loads 


When the oil-filled dashpot is fully screwed 
into the adaptor sleeve the piston is at the 
bottom of the dashpot where the bore is reduced. 
When the dashpot is unscrewed it is lowered 
relatively to the plunger assembly until the piston 
is clear of the restricted bore. This adjustment 
allows the relay to be set for operating times 
ranging from instantaneous to a maximum of 
about 40 seconds at ten times full load. Typical 
performance curves are reproduced herewith. 





Flexible Coupling 


IN many industrial installations difficult con- 
ditions are met by the couplings installed. 
This is particularly so in the oil industry, where 
the requirements are extremely onerous owing 
to the arduous operating conditions and the wide 
range of temperatures and pressures at which 
the hydrocarbon fluids are handled. There is a 
need for reasonable free axial movement between 
the driving and driven halves of flexible couplings 
for a number of equipment items, such as pump 
and compressor drives, and the three main con- 
ditions giving rise to such a need are electro- 
magnetic, mechanical design and expansion 
considerations. The first of these is illustrated 
by the trend in squirrel-cage motor design, in 
which the rotor is permitted to move freely 
along its axis so as to find its own magnetic centre 
when on load, instead of being located by a 
groove. Miulti-stage centrifugal pumps having 
hydraulic thrust bearings in the form of a balance 
valve are an example of mechanical considera- 
tions, and as the balancing device wears the pump 
rotor must be able to take up a new position 
without any thrust load being transmitted through 
the coupling to the driving motor. The hydraulic 
thrust of a 4in multi-stage pump working at 
600 Ib per square inch can be as much as 8 tons, 
and this amount will be transmitted, as wear 
takes place, if the coupling is rigid in an axial 
direction. 

Most pumps in an oil refinery are subjected to 
a range of operating 
temperatures, the extent 
of which depends upon 
the particular duty. 
Some operate from at- 
mospheric temperature 
when starting up to 750 
deg. Fah. when. on 
stream, and since the 
balancing arrangements 
are generally at the free 
end it is essential that 
the shaft can expand 
axially towards the 
driving unit, so that 
expansion calls for free 
axial movement. 

It has already been 
noted that the rotor 
of a squirrel-cage 
motor is free to move, 
and when the motor 








Dec. 18, 1953 





is started the rotor travels in a spiral path 
either away from or towards the driven machine, 
resulting in either the opening or closing of the 
coupling gap. During acceleration and when 
running at full speed the torque required to be 
transmitted manifests itself as a transmitted load 
on the coupling with correspondingly high 
frictional resistance to movement between the 
two halves. Therefore in couplings of the pin 
toothed gear, or the loaded spring designs all 
having a high frictional resistance to axial 
movement under load, the frictional resist- 
ance is too high to permit the rotor to return to 
its magnetic centre. The effects are similar when 
mechanical design and expansion considerations 
are applied, and in all three instances axial thrust 
load is transmitted through the coupling. 

To overcome the disadvantages of the frictional 
drag in a coupling preventing free axial move- 
ment Metaducts, Ltd., has designed and pro- 
duced the ‘“ Metastream” coupling, which is 
available as a non-spacer or spacer unit. In 
this coupling flexible discs form the transmission, 
so that only the load/deflection characteristics of 
the diaphragms govern the resistance to axial 
movement in the coupling. The unit is of all- 





Flexible Metallic Coupling 


metal construction, the flexible membranes 
being of stainless steel, monel metal or phosphor- 
bronze, and the flanged half coupling of close- 
grained cast iron or forged steel, according to 
size and service. All the other parts are of steel. 

The number of membranes used govern the 
resistance to axial movement and they have a 
low resistance to movement. There is no angular 
backlash between the driving and driven units 
and the coupling ensures a positive drive while 
permitting angular or lateral misalignment or a 
combination of both. For the non-spacer 
coupling the limiting angular misalignment 
varies from 2 deg. to 3 deg. and the limiting 
lateral misalignment for 0-003in to 0-010in, 
according to the b.h.p./r.p.m. rating. The 
corresponding figures for the spacer coupling, an 
example of which we illustrate herewith, are 
4 deg. to 6 deg. and 0-125in to 0-30in with 
spacers varying in length from Sin to 7- Sin. 
Misalignment does not affect the perfect balance, 
which is present under all conditions of loading, 
and the flexibility is achieved without the need 
for any form of lubrication. The design of the 
coupling is such that the transmission mem- 
branes can be removed without disturbing the 
driving or driven units and the units are available 
in sizes capable of transmitting up to 2000 h.p. at 
3000 r.p.m. 





River Boards’ Association 

WE have received from the River Boards’ 
Association a copy of the first issue of The 
River Boards’ Association Year Book, which is 
for the year 1953. It is pointed out that, although 
the transition from an association of catchment 
boards to one of river boards was completed 
only about two years ago, the increasing impor- 
tance of the river boards has been fully reflected 
in the growth of the Association.. The year 
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book collects in one publication statistics 
relating to all the river boards, and will, it is 
hoped, become a forum for discussing subjects 
of general interest to those connected with river 
boards, and keep a record of the proceedings 
of the Associations’ annual conferences. The 
year book is thus more than a work of reference. 
The 1953 edition contains notes on various 
subjects of topical interest, various articles, 
such as one on the development and finance of 
river boards, and another on river flow gauging 
in Switzerland, and notes on the 1952 and 1953 
conferences. 





Wear of Carbon Brushes at High 
Altitudes* 

By R. F. SIMS, B.Sc.(Eng.), A.M.I.C.E., A.M.LE.E.+ 

The favourable frictional properties of the 
carbon brush depend on the atmospheric water 
content. At high altitudes where the atmosphere 
is very dry, carbon brush friction is high and the 
wear rate is extremely rapid. This paper describes 
apparatus developed for the study of high-altitude 
brush wear and gives some experimental results 
and observations on treated brushes. 


In the normal course of events carbon brushes 


wear slowly, and the wear is generally considered * 


to be due to both mechanical and electrical 
causes. If the rate of wear of a brush on a 
machine commutator is compared with that on 
a slip ring in normal atmospheric conditions, it is 
found that the former is very much higher than 
the latter, suggesting that the electrical wear due 
to the process of commutation is normally more 
important than the mechanical wear. On the 
highly rated generators used on aircraft, normal 
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Fig. 1\—Curves Connecting Rate of Wear and Water- 
Vapour Temperature 
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rates of wear lie between 0-0001in and 0-00lin 
per hour, the latter being rather excessive. The 
rubbing surface of the brush after normal opera- 
tion presents a uniform polished appearance, 
which suggests that the graphite crystallites are 
oriented by the rubbing action in the plane of the 
contact. 

If, however, such generators (particularly if 
they are cooled by an air blast) are flown to a 
height of about 30,000ft, the rate of wear is 
liable to rise suddenly and catastrophically to 
perhaps 0-010in or 0-020in per minute, i.e. 
some thousands of times the normal value. The 
rubbing surface of the brush after this ‘ high- 
altitude ’” wear is rough and disoriented, and the 
surface of the commutator appears to be raw 
copper slightly greyed by a deposit of graphite. 

When such rapid brush wear occurs, the com- 
mutator or slip ring is also worn rapidly ; in 
one set of experiments the volume of material 
worn from a copper slip ring was about one- 
tenth of that worn from the brushes rubbing on 
it. The rate of wear appears to be entirely 
independent of the current flowing across the 
contact surface, from which it seems fair to con- 
clude that the phenomenon is mechanical rather 
than electrical. (It will be shown later in this 
paper, however, that electrical conditions may 

* Abstract. Institution of Electrical Engineers, Utilization 


Section, London, November 19th. 
t Royal Aircraft Establishment. 





THE ENGINEER 


contribute to the initiation of the process in 
critical circumstances.) 

The Crystal Structure of Graphite.—It is imme- 
diately apparent that Sir William Bragg’s con- 
ception of graphite as a substance of inherently 
low friction on account of its crystal structure’ 
is no longer completely satisfactory. Bragg 
showed that graphite was composed of hexagonal 
crystallites, with the spacing between the 
crystallites or laminz about two and a half times 
that between the atoms in the crystallite. Thus, 
the crystallites themselves will be as hard as, or 
harder than, diamond, but the forces holding 
them together will be comparatively weak. 
Bragg assumed that the lubricating quality of 
graphite was due to the ease with which these 
crystallites would slide relative to one another. 
It now appears that the atmospheric conditions 
are an essential factor in the process. 

Adsorbed Films and the Friction of Graphite.— 
That perfectly clean surfaces tend to cohere has 
been known or suspected for a long time. Sir 
William Hardy,? as long ago as 1913, suggested 
that the cohesive forces are chemical in nature 
and therefore capable of saturation. Thus, any 
substance which tends to saturate these forces 
and reduce the energy of the surface, i.e. any 
adsorbed film, is in some measure a lubricant. 
Bowden and Young? have more recently demon- 
strated the enormous increase in friction which 
occurs with a number of materials, including 
graphite and diamond, when all surface con- 
tamination is removed by heating in vacuo. 

Savage‘ was probably the first to recognise 
that the abnormally high rates of wear of carbon 
which occur at high altitudes, and sometimes in 
exceedingly cold dry weather on the ground, were 
due to the absence of adsorbed films, which in 
normal atmospheric conditions are sufficient 
to prevent the cohesion of the brush to the 
commutator on which it bears. 

Savage and van Brunt® have shown that the 
normal commutator surface is covered by a film 
consisting of carbon on cuprous oxide and 
that whenever carbon is rubbed on a metal a 
thin, and usually invisible, film of carbon is 
laid down on the surface of the metal ; in other 
words, the carbon is adsorbed on the metal 
surface. It follows that when a brush bears on a 
slip ring or commutator, rubbing takes place, 
not between carbon and metal, but between 
carbon and carbon, and that, therefore, it is in 
the effect of the atmosphere on the carbon that 
an explanation of high-altitude wear must be 
sought. 

Atmospheric Conditions and Graphite Friction. 
—Savage* found that he was able to induce 
rapid wear, accompanied by very high friction, 
in the vacuum chamber by freezing out all the 
water with a liquid-air trap. By controlling 
the trap temperature he found that there was a 
critical water-vapour pressure of about 3mm Hg, 
below which rapid wear occurred, but above 
which it did not. For oxygen, in the absence of 
water, the critical pressure was about 300mm Hg. 
The surface temperature during these experi- 
ments was not stated, but, as they were quite 
brief and as no mention is made of artificial 
heating, it may be assumed that it was not much 
in excess of 50 deg. Cent. Gases such as 
hydrogen, nitrogen and carbon dioxide displayed 
no lubricating properties up to pressures of 
600mm Hg, but easily condensible vapours such 
as ammonia, acetone or benzene lubricated at 
pressures down to 5mm Hg or less. In general 
the efficacy of substances as lubricants may be 
said to increase with their boiling point, oxygen 
being an exception, presumably on account of 
its chemical activity. 

The effect of water vapour is practically 
instantaneous and is reversible, i.e. wear stops 
immediately the water-vapour pressure is raised 
above the critical level and recommences (in a 
chemically clean system) almost. as quickly 
when the water-vapour pressure is reduced below 
the critical value. It is also effective when all 
other gases are practically absent, i.e. when their 
partial pressures are lower than 0-0lmm Hg. 
Elsey,* however, has doubted the direct lubricating 
effect of water and has suggested that its true 
role is that of a catalyst promoting the oxidation 
of the copper by the atmospheric oxygen. While 
there seems little doubt that water in sufficient 
quantity does inhibit wear in the absence of 
oxygen or metallic oxides, as will be seen later, 
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chemical action on the copper may be an 
important factor in the inhibition of high- 
altitude wear. 


LABORATORY APPARATUS 


For the experimental study of these phenomena 
apparatus has been developed at the Royal 
Aircraft Establishment to reproduce the various 
atmospheric and other factors affecting the 
brushes of a blast-cooled generator on an aircraft 
flying at high altitudes. These include : 

(a) Pressures equivalent to altitudes up to 
70,000ft, i.e. 33mm Hg. 

(b) Frost points down to —80 deg. Cent. or 
—90 deg. Cent. 

(c) Constant sweeping by fresh supplies of air 
to remove contamination. 

(d) Brush current densities up to 200A per 
square inch. 

(e) Peripheral speeds up to 70ft per second. 

(f) Spring pressures up to 6 Ib per square inch. 

(g) Brush temperatures up to 200 deg. Cent 

The apparatus was also required to provide 
continuous indication of wear and a record of 
the voltage drop across the brushes. Precise 
measurement of friction was not attempted, 
although apparatus for that purpose is now 
being constructed. 

The apparatus [as described and illustrated in 
the paper] consists essentially of a group of three 
sealed chambers containing slip rings which are 
driven by external motors and on which brushes 
can be applied. Air which has been dried to the 
desired frost point by passing through a 
refrigerator is drawn through each chamber by 
means of a vacuum pump. The shaft on which 
the slip ring is carried runs in bearings outside 
the chamber and is provided with a carbon seal. 
The chamber ‘itself consists of a glass bell jar 
on a steel plate, through which pass all the 
electrical and air connections, except the air 
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exhaust which is taken from just above the shaft 
seal. In order to ensure that the air reaching 
the rubbing surfaces has not been dried by the 
extremely active brush dust or contaminated 
by leakage, it is released as closely as possible to 
the ring surface on the trailing side of the brush. 
Heating elements are provided in the brush 
boxes, and the brush temperature is measured by 
embedded thermo-couples, and can be auto- 
matically controlled at any desired value. The 
frost point may be varied by mixing in suitable 
proportions the air taken from two refrigerators, 
one of which works at —50 deg. to —70 deg. 
Cent. and the other at 0 deg. Cent. 


EXPERIMENTAL RESULTS 


Rate of Wear at Different Altitudes and 
Humidities—In Fig. 1 are given some results 
of an investigation into the rate of wear of an 
electrographitic: brush at 130 deg. Cent. under 
different conditions of altitude and humidity. 
It will be seen that at a given altitude the rate 
of wear falls rapidly, as the vapour pressure 
rises, to a negligible amount at a fairly sharply 
defined vapour pressure. It will also be noticed 
that at a given vapour pressure the rate of wear 
is greater for a smaller total pressure, i.e. a greater 
altitude. In Fig. 2 the critical values of vapour 
pressure have been plotted against the altitude. 
From these results it would appear that the 
effects of water-vapour and total atmospheric 
pressure are complementary. On the same curve 
are replotted the limits of water-vapour pressure 
in the atmosphere, and it will be seen that the 
phenomenon, which has been called “ high- 
altitude wear,” can occur at altitudes below 
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10,000ft. In fact, it rarely, if ever, is experienced 
below 20,000ft. 

Critical Altitudes.—if, in any given conditions 
with rapid wear taking place, the altitude is 
reduced, there comes a point where the rapid 
wear stops suddenly. The transition between the 
two forms of wear is quite sharp and can be 
easily recognised by a sudden change in the 
voltage drop, which becomes steady and falls 
slightly. The altitude at which this occurs 
has a definite and reasonably reproducible 
value, provided that other conditions, in par- 
ticular humidity and slip ring surface tempera- 
ture, are constant. For convenience this is 
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they presumably work in the same manner as 
water, by saturating the surface forces of the 
graphite. 

Inorganic Adjuvants.—A variety of inorganic 
adjuvants has also been tried, and of these the 
most successful have been the metallic halides, 
such as barium fluoride which has found con- 
siderable favour in the United States. There are 
at least two schools of thought about the way 
in which these materials function. Elsey,® their 
originator, holds that they act as catalysts pro- 
moting the oxidation of the copper surface, 
while Savage‘ considers that they act in the same 
manner as water, by saturating the surface forces. 

Critical Pressures for 
Barium Fluoride Brushes. 
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high temperatures, how- 
ever, the case is diff- 
erent. Fig. 4 shows the 
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ature for a brush treated 
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Fig. 3—Curves Connecting Critical Pressure and Slip Ring Temperature 


described as the critical altitude for the brush 
at the particular conditions ; it is a useful means 
of comparing some, although by no means all, 
aspects of brush altitude performance. If a 
brush is running normally below the critical 
altitude, and the altitude is increased, rapid wear 
will not normally occur when the critical altitude 
is reached but at some higher value. This higher 
value depends on a number of factors, perhaps 
the most important of which is the length of 
time the brush has been running in moist low- 
altitude conditions. It is common experience 
that a healthy commutator carries a uniform 
brown skin, and it can be shown experimentally 
that it is in this skin, rather than in a property 
of the brush surface, that the temporary immunity 
from wear resides. Van Brunt® has shown that 
this skin consists of a layer of cuprous oxide 
adjacent to the copper and a second layer of 
graphite and ash. It can be shown that a layer 
of cuprous oxide alone, formed by heating, does 
not provide this immunity. 

Critical Altitude and Temperature.—The critical 
altitude or pressure is found to vary considerably 
with temperature. Fig. 3 shows this effect for 
plain electrographitic brushes. This kind of 
experiment is not entirely satisfactory, because 
the limitations of the apparatus made it necessary 
to vary the frost point and the total pressure 
simultaneously. Air is drawn from a source at 
atmospheric pressure and more or less constant 
humidity ; as the altitude, i.e. the total pressure, 
is varied, so is the partial pressure of water 
vapour. In this curve, therefore, we are dealing 
with three variables : temperature, total pressure 
and vapour pressure. The shape of these curves 
ig quite consistent with Savage’s hypothesis that 
normal lubrication depends on the presence of a 
monomolecular film of water. The maintenance 
of such a film depends on a balance between 
the rate of adsorption, which is a function of the 
pressure, and the rate of evaporation, which is a 
function of the temperature. It is seen that as 
the temperature rises, so does the minimum 
vapour.-pressure necessary to prevent rapid wear. 


ADJUVANT BRUSHES 


Organic Adiuvants—When rapid wear was 
first encountered it was assumed quite rightly 
that it was due to a lubrication failure, and the 
first adjuvant materials were normal lubricating 
materials such as oils and other organic sub- 
stances. These were effective so long as tempera- 
tures remained low and brushes were not required 
to carry current, but at high operating tempera- 
tures and with the extremely severe conditions 
which must obtain locally on the contact surface, 
they are rapidly driven off or broken down. 
Over the limited range where they are effective 





200 with barium fluoride. At 
a temperature of about 
170 deg. Cent. there is a 
maximum, and at higher 
temperatures the criical 
pressure falls off sharply. 
A curve for untreated brushes under similar 
conditions is included for comparison. The 
improvement at high temperatures could be due 
to increased chemical activity in accordance 
with Elsey’s hypothesis, or on the other hand it 
could be due to increased mobility of the adjuvant 
molecules in accordance with Savage’s view. 

Film Formation with Adjuvant Brushes.—It is 
apparent that if adjuvant brushes of this kind are 
applied to a clean commutator and immediately 
exposed to high-altitude conditions they will 
behave no better than untreated brushes. If, 
however, they are run for several hours at a high 
temperature with high atmospheric pressure and 
humidity, the result is very different. The 
untreated brushes will commence dusting within 
a short time of exposing them to high-altitude 
conditions, but the adjuvant brushes will probably 
run indefinitely. Barium fluoride brushes, for 
example, during the low-altitude run require a 
temperature of at least 170 deg. Cent. for a period 
of twelve hours or more to withstand operation 
at 50,000ft with a frost point of —65 deg. Cent. 
Whether it is significant or fortuitous that this 
temperature is the same as that at which the 
critical pressure curve reaches a maximum is not 
yet decided. Brushes treated with metallic lead 
appear to require a preparatory run at a similar 
temperature. It appears once more that the 
protection conferred by this low-altitude running 
is due to the development of a film on the com- 
mutator surface. Indeed, when a satisfactory 
film has been developed it is possible to replace 
the adjuvant brushes with untreated ones and 
continue running for long periods, though not 
indefinitely, at high altitude without dusting. 

Silver does not form an oxide at temperatures 
above about 160 deg. Cent. If, therefore, barium 
fluoride does act by promoting the oxidation 
of the metal it should be ineffective on a silver 
slip ring. On the other hand, if it is merely a 
question of spreading it over the surface, the 
ring material will be unimportant. In fact, the 
barium fluoride is completely ineffective on a 
silver ring. This would appear to demonstrate 
fairly conclusively that the film formation is a 
chemical process, although, in view of the 
demonstrable ineffectiveness of a simple oxide 
film on copper, it would seem that the role of the 
adjuvant is not merely that of an oxidation 
catalyst. 

Effect of Sparking on Commutator Films.—It 
was noticed on one occasion that a film built 
up by a barium fluoride brush, which had per- 
formed satisfactorily under altitude conditions, 
failed immediately after sparking had occurred 
due to a tightly fitting brush. Experiments with 
deliberately induced sparking confirmed that it 
did indeed destroy the protective film and permit 
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wear to take place, provided, of course, that the 
altitude was above the critical value for the 
conditions. 


APPLICATION OF ADJUVANT BRUSHES TO 
MACHINES 


In the application of adjuvant brushes to 
practical machines the temperature is important 
from two points of view. It has already been 
seen that the formation of a satisfactory film by 
some brushes requires a temperature of 170 deg. 
Cent. In order to sustain such a temperature the 
commutator risers must be hard soldered to the 
armature conductors. On the other hand, under 
formal ground level conditions, the temperature 
rise of an adjuvant brush is frequently consider- 
ably higher than that of an untreated brush on 
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the same machine, chiefly owing to the greater 
electrical losses, but possibly also to higher 
friction. 

Another serious effect of adjuvants is that on 
what are called ‘the collecting properties of 
the brush,” by which is meant mainly the ability 
of the brush to maintain an even distribution 
of current over its surface. This effect may be 
manifested by a lack of uniformity in the brush 
and commutator surfaces, e.g. the development 
of alternate rough and polished bands, or of 
pits in the brush face, by electrical instability, 
by cyclic variation of brush temperature or in 
other ways. 


CONCLUSION 


There are lessons for the generator designer 
in these results. Perhaps the first is that he should 
never employ treated brushes unless they are 
really necessary because the generator is required 
for high-altitude aircraft. Secondly, he must 
make conditions as easy as possible for his 
brushes. Sparking must be avoided by the use 
of full armature compensation and interpoles, 
by correct proportioning of the magnetic circuit 
to avoid the necessity for critical brush setting 
by rigid and accurate commutators and by stable 
brush box design. Allowance must be made for 
the greater temperature rise to be expected. 
It is no use designing for untreated brushes and 
then finding that the machine performs unsatis- 
factorily with adjuvant brushes. Their charac- 
teristics ought to be taken into consideration 
from the outset. It is better to have a generator 
weighing 1001b which continues working at 
50,000ft than one which weighs 75 Ib and fails at 
30,000ft. 
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Engineering Wages 


On Thursday of last week, the executive 
council of the Confederation of Shipbuilding and 
Engineering Unions met at York to consider 
further action concerning the wage dispute in the 
engineering and shipbuilding industries. After 
this meeting it was stated that the executives of 
the thirty-nine unions affiliated to the Con- 
federation would hold a conference in London 
on Wednesday next, December 23rd, to take a 
decision. 

Since the twenty-four-hour strike on December 
2nd, various suggestions have been put forward 
by individual unions. The first came from the 
national committee of the Amalgamated Engi- 
neering Union, which recommended the cessa- 
tion of overtime and piecework until the 
Engineering and Allied Employers’ National 
Federation made some kind of offer in reply to 
the claim for a general wage increase of 15 per 
cent. The United Society of Boilermakers has 
suggested a ban on overtime and that restriction 
of piecework should be left to the decision of 
individual unions, whilst a proposal from the 
Patternmakers’ Association is for a ban on over- 
time but not on piecework. On the other hand, 
the executive of the Transport and General 
Workers Union has proposed a ballot of union 
members to decide whether to refer the wage 
dispute to a court of inquiry or to cease overtime 
and piecework, and the National Union of 
General and Municipal Workers has suggested 
a ballot to decide between arbitration and strike 
action. 


Employment and Unemployment 


The Ministry of Labour has reported that the 
total working population of Great Britain 
increased during October by 23,000 (6000 men 
and 17,000 women), and at the end of the month 
totalled 23,506,000. The number in civil employ- 
ment was 22,333,000 (14,894,000 men and 
7,439,000 women). 

Of the total in civil employment, 4,031,000 
were at work in the basic industries, which was 
42,000 less than at the end of September. The 
principal decline was seasonal and occurred in 
agriculture and transport, but there was a further 
decrease in mining manpower, the number of 
workers on colliery books at the end of October 
being 710,000, compared with 719,000 a year 
earlier. The total number of people engaged in 
the manufacturing industries in October was 
8,905,000, or 53,000 more than in the preceding 
month. In the ‘ engineering, metal goods and 
precision instruments” group there was an 
addition of 16,000, and in vehicle manufacturing 
there was an addition of 6000, bringing the end 
of the month manpower totals in these groups to 
2,568,000 and 1,145,000 respectively. 

Unemployment figures issued by the Ministry 
of Labour last week relate to the position on 
November 16th, when 322,695 people were 
registered as out of work, compared with 
309,065 on October 12th. The Ministry says 
that, of the November total, 126,000 had been 
unemployed for more than eight weeks. Unem- 
ployment in November was 1-5 per cent of the 
estimated total number of employees, compared 
with 2 per cent in November, 1952. 


Overseas Trade 


At the end of last week, the Board of Trade 
issued some provisional figures relating to over- 
seas trade in November. They show that exports 
of United Kingdom goods reached a value of 
£239,900,000, a figure higher than in any month 
since March, 1952, although there were only 
twenty-five working days in November. Exports 
in the five months, July to November, averaged 
£220,500,000 a month, compared with 
£202,600,000 in the corresponding period of last 
year, although, the Board of Trade says, this 
increase does not offset fully the reduction in the 
first half of this year compared with the first 
half of 1952. In the first eleven months 
of this year the value of United Kingdom 
exports averaged £214,400,000, compared with 
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£215,800,000 in the first eleven months of 1952, 
and the value of re-exports averaged £8,900,000 
a month, compared with £12,400,000 last year. 
Imports in November this year have been pro- 
visionally valued at £272,400,000, a figure which 
is much the same as those for recent preceding 
months. Taking the first eleven months of this 
year, however, the monthly average value of 
imports has been £278,900,000, or 5 per cent 
ae the average for the comparable period of 
1952. 

The Board of Trade has stated that the volume 
of United Kingdom exports this year has shown 
the customary autumn increase, and has been 
provisionally estimated as 3 per cent more than 
in the first eleven months of last year. But it is 
also pointed out that the small improvement over 
last year has been offset by a slight weakening of 
export prices which occurred between June, 
1952, and March of this year. Nevertheless, 
export prices remained fairly stable in the face of 
a prolonged decline in import prices, which factor 
has contributed to the progressive improvement 
in the terms of trade for two years up to the 
middle of this year. Between June and October 
of this year there was no significant change in 
import or export prices. Commenting on the 
commodity pattern of exports, the Board of 
Trade has said that in the first ten months of this 
year exports were £46,000,000, or 2 per cent less 
than in the corresponding period of last year, 
when some very large shipments were made in 
the first quarter. The whole of the decrease, it 
is stated, is accounted for by a decline in exports 
of engineering products. Exports of machinery 
and parts, valued at £334,000,000, were 5 per 
cent less than in the first ten months of last year ; 
internal combustion exports were £9,000,000 
lower ; textile machinery £8,000,000 lower, and 
agricultural machinery £5,000,000 lower. Among 
vehicles, commercial vehicle and chassis exports 
were £20,000,000 less than in the first ten months 
of 1952, with smaller quantities to Australia, New 
Zealand, Finland, Turkey, Brazil and the 
Argentine, exports of cars were £8,000,000, and 
of pedal cycles £5,000,000 less. On the other 
hand, exports of aircraft and parts in January to 
October this year, valued at £54,000,000, 
were more than 50 per cent in excess of those in 
the corresponding ten months of last year. 


Industrial Democracy 


Speaking at the annual dinner of the Industrial 
Welfare Society on Wednesday evening of last 
week, Sir Walter Monckton, Minister of Labour, 
appealed for a new conception of industrial 
democracy. He said that this new conception 
was necessary to get through without conflict 
what was sometimes called the second phase of 
the industrial revolution and to emerge a nation 
of happy and prosperous people. 

Sir Walter went on to urge that the old 
employer-workpeople relationship should be 
gradually developed into something nearer 
membership of a working team. The change, he 
said, would certainly not be brought about by 
Government or employers or workpeople alone. 
It called for a greater measure of give and take, 
of working together, than even we in this country 
had so far been able to achieve in our industrial 
structure. We certainly could not afford to look 
backward to outworn methods of discipline or 
to practices that had as their objective the further- 
ance of sectional interests. But, Sir Walter added, 
there must, of course, be discipline, the discipline 
which was inseparable from true freedom. The 
acceptance of it was derived from the implicit 
acknowledgment that membership of a free 
society involved a readiness to match the advan- 
tages which flowed from it with a full and honest 
contribution of service and effort. 


Coal Production and Sales 


Yesterday, the National Coal Board published 
a Statistical statement on the costs of production, 
proceeds and profit or loss of collieries for the 
third quarter of this year. The third quarter, of 
course, includes the period in which coal output 
is considerably affected by holidays. In the 






quarter, the total saleable tonnage from National 
Coal Board mines was 47,278,139 tons, and after 
taking account of miners’ coal and the mine 
consumption of coal, the amount disposable 
commercially was 44,093,564 tons. 

The costs of production in the quarter totalled 
£144,567,085, and the proceeds of sales amounted 
to £144, 723, 976, so that the profit earned during 
the quarter, before charging interest, was 
£156,891. The estimated profit on opencast 
working was £500,000 and the profit from the 
Board’s ancillary undertakings has been put at 
£350,000, the total trading profits thus being 
£1,006,891. Interest, together with the loss on 
imported coal, required £780,000 and reduced 
the profit to £226, 891, but a reduction in pro- 
vision already made for taxation added £1,500,000 
during the quarter, leaving a final estimated profit 
of £1,726,891. As, however, the interest payable 
to the Minister of Fuel and Power amounted to 
£4,150,000, the third quarter ended with an esti- 
mated deficit of £2,423,109 

The latest coal production figures issued by 
the Ministry of Fuel and Power show that last 
week saleable output totalled 4,839,100 tons, 
which included 4,597,900 tons from the deep 
mines and 241,200 tons from opencast workings. 
The Ministry says that the saleable output of 
coal in the first forty-nine weeks of this year 
totalled 211,904,200 tons, which was over 
2,000,000 tons less than in the corresponding 
period of 1952. 


Railway Wages Dispute 

On Thursday of last week the three railway 
unions announced their refusal of the award of 
the Railway Staff National Tribunal of a wage 
increase of 4s. a week. As recorded in these 
notes in our last issue, the British Transport 
Commission had stated that it was willing to 
accept the award. Originally, the unions had 
made a claim for a 15 per cent increase in wages. 
On Friday and Saturday the union representatives _ 
had further discussions with the British Transport 
Commission. After these talks the Commission 
said that if the award was accepted by the unions 
it was prepared at the earliest opportunity to 
examine with the unions the whole wage and 
salary structure of the staffs of the railways, with 
a view to correcting such anomalies as might be 
found to exist, and to giving added incentives in 
those directions where such a step was proved to 
be desirable. At the same time, the Commission 
added, it would like to confer with the unions to 
evolve ways of increasing the efficiency of the 
railway organisation, not only by such adjust- 
ments of wages as might result from the examina- 
tion, but by all other appropriate means. 

Two of the unions—the Associated Society of 
Locomotive Engineers and Firemen and the 
Transport Salaried Staffs Association—agreed to 
this course, but the third, and largest, union, the 
National Union of Railwaymen, rejected the 
Commission’s offer, and last Saturday called 
upon its 400,000 members throughout the 
country to begin a strike at midnight on Sunday 
next, December 20th. On Monday and Tuesday 
of this week, the situation created by the N.U.R. 
threat to take strike action was discussed 
between the British Transport Commission and 
the Minister of Labour. The Minister also had 
individual talks with representatives of the three 
unions. Late on Tuesday, it was stated that, 
following the talks with the Minister of Labour, 
representatives of the British Transport Com- 
mission and the National Union of Railwaymen 
had agreed to meet on Wednesday for further 
discussion. At the time of going to press no 
announcement has been made as to the outcome 
of this discussion. 

A strike of those belonging to the N.U.R. 
would involve signalmen, guards, porters, 
lengthmen, and other grades of station and 
goods yard staff. Although the dispute is 
primarily concerned with British Railways’ 
employees, the members of the N.U.R. working 
on the London Transport railway system have 
intimated that they, too, would support strike 
action. 
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Notes and Memoranda 


Rail and Road 


SCUNTHORPE MARSHALLING YARDS.—Traffic at the 
Scunthorpe marshalling yards continues to increase with 
the development of the iron and steel industry, and 
some congestion is being experienced in the yards, as the 
present reception facilities and holding and sorting 
accommodation are inadequate. No room is available 
for extending the yards, as they are hemmed in by the 
principal Frodingham iron and steel works. As improve- 
ments could be effected by altering and ws the 
existing layout, a scheme, for the remodelling of the 
yards, costing in the region of £110,000, has now been 
approved by the British Transport Commission. 


Air and Water 


CorrecTION.—In the article “* Triple-Screw Launch,” 
published in our issue of November 20th, we were mis- 
informed with regard to supplier of the aluminium alloy, 
which was Birmabright, Ltd., and not the British 
Aluminium Company, Ltd., as stated. 


FUNNEL FOR T.S. “ ArcapiA.”’—The funnel for the 
P. and O. liner “ Arcadia”’’ has been tested in wind 
tunnel belonging to Thermotank, Ltd., to establish the 
efficiency of the design in ensuring thaf no smuts will fall 
on the sports decks. In size the funnel is large enough 
to take three double-decker buses side by side, and the 
casing weighs 40 tons, and the addition of the uptakes 
will make the total weight 85 tons. 


LAUNCH OF “ IBERIA.”—The launch of the P. and O. 
liner “* Iberia ’’ will take place on Thursday, January 21, 
1954, at the Musgrave Yard, Belfast, of Harland and 
Wolff, Ltd., and the ceremony will be performed by 
Lady McGrigor, the wife of the First Sea Lord, Admiral 
Sir Rhoderick McGrigor, G.C.B. The “ Iberia,’ which 
is a sister ship to the “ Arcadia,”’ will be fitted with 
Denny-Brown stabilisers and has been desi; for the 
United Kingdom-India-Australia service of the Penin- 
sular and Oriental Steam Navigation Company. 


Miscellanea 


Roya Soctety.—Dr. E. D. Adrian, O.M., has been 
elected president of the Royal Society. Sir Thomas 
Merton has been elected treasurer and vice-president, 
Sir Edward Salisbury and Sir David Brunt have been 
elected secretaries and vice-presidents, and Sir Cyril 
Hinshelwood, foreign secretary. 


“ ENFIELD REview.”’—We have received the first issue 
of a quarterly bulletin, Enfield Review, published by 
Enfield Cables, Ltd., Victoria House, Southampton 
Row, London, W.C.1. Its purpose is to deal with some 
of the more specialised aspects of cable manufacture and 
use. In the present issue a description is given of the 
cabling at the British Electricity Authority’s new generat- 
ing stations at Chadderton, Lancs, and Doncaster, Yorks. 


New BritisH CEMENT Works.—It is announced that 
two new works costing about £5,000,000 are to be built 
by the Associated Portland Cement Manufacturers, Ltd., 
the parent company of the Blue Circle Group. One of 
the works is to be near Cauldon, in Staffordshire, and the 
other near Westbury, in Wiltshire, and it is expected that 
they will be in production in two and a half years. Each 
of the new works will have a capacity of 175,000 tons a 
year. 


OpsiTruaRy.—We have learned with regret of the death 
of Mr. Frank Hartt, which occurred on December 3rd. 
Mr. Hartt had been,»for many years, a senior sales 
representative of J. Stone and Co. (Charlton), Ltd. We 
also record with regret the death of Mr. Arthur Sydney 
Chew, which occurred on December 7th at 203, Chester 
Road, Streetly, Staffs. Mr. Chew, who was sixty-five, 
was consultant director of Wilmott Taylor, Ltd., Tyseley, 
Birmingham. 


CAVENDISH CHAIR OF EXPERIMENTAL Puysics.—It has 
been announced that Professor N. F. Mott, F.R.S., is to 
succeed Sir Lawrence Bragg in the Cavendish Chair of 
Experimental Physics at a University. Sir 
Lawrence has occupied the chair for the past fifteen 
years. Professor Mott has been Henry Overton Wills 
Professor of Physics and director of the Wills physical 
laboratories at Bristol University since 1948. Recently, 
he was awarded a Royal Society Royal Medal for 
eminent work, particularly in the theory of metals. 


BRITISH ASSOCIATION OF MACHINE TOOL MERCHANTS.— 
At the annual general meeting of the British Association 
of Machine Tool Merchants (Incorporated), on Tuesday, 
December 8th, Mr. A. W. V. Agutter (Centaur Tool 
Works, of Birmingham) was elected president for the 
ensuing year in succession to Mr. G. A. Parker (M. C. 
Layton, Ltd.), who remains on the council as the imme- 
diate past-president. Mr. A. V. Graves (E. H. Jones 
(Machine Tools), Ltd.), was elected vice-president and 
Mr. E. J. F. Bradley (Pidgen Bros., Ltd.) was re-elected 
honorary treasurer. 


“* PRODUCTION FOR PLENTY ” ExHIBITION.—An exhibi- 
tion, planned to arouse the interest of leading indus- 
trialists and the general public in research and its appli- 
cation to improved productivity, will be held in London 
at Olympia during July, 1954. This exhibition is being 
sponsored by the Institution of Production Engineers, 
which is also arranging for a conference on the relation- 
ship between research and production in a number of 
important fields. The exhibition will provide an oppor- 
tunity for showing designs, methods, processes and 
specialised equipment, which not only speed production 
and reduce costs, but add to the comfort, convenience 
and prosperity of the worker. 


IMPROVEMENT IN HoME SERVICE COVERAGE.—As part 
of its plan to make local ta in the coverage 
of the Home Service the B.B.C. has built a new low- 
power transmitting station at Mousewald, near Dumfries. 
The new station took over the service from the present 
temporary transmitter, on the same site, on Sunday, 
December 13th. The new transmitter has a power of 
2kW, which will extend the area of improved reception 
to include Lochmaben, Lockerbie and Annan. Like the 
present tempo: transmitter, the new station will 
radiate the Scottish Home Service on 371m (809kc/s) and 
will operate in the evenings only from 4 p.m. 


_ LECTURES ON PRESTRESSED CONCRETE.—A course of 
nine, lectures on prestressed concrete will be held on 
Thursday afternoons, commencing on Thursday, January 
14, 1954, at University College, London. This course 
will include lectures on the principles of prestressed 
concrete design and also lectures by engineers who are 
concerned with the various specialist gay of pre- 
stressing. Practical demonstrations will be arranged 
during the course. The course is at post-graduate level 
and is intended for qualified civil and structural engin- 
eers, and is organised by Professor H. John Collins, 
Department of Civil and epee a. Univer- 
sity College, Gower Street, London, W.C.1. 


THe Non-DestRUCTIVE TESTING OF CONCRETE.— 
The International Union of Testing and Research 
Laboratories for Materials and Structures has decided 
to organise in Paris an International Symposium 
on the “* Non-Destructive Testing of Concrete.” It 
will be held at the Laboratoires du Batiment et des 
Travaux Publics, 12, rue Brancion, Paris, XV°, on 
January 11, 12 and 13, 1954. Two days will be devoted 
to the reading of papers and a third to discussions and 
conclusions. The agenda of the symposium includes a 
section on sonic tests, both on test specimens and in 
place, a section on superficial hardness tests, and a 
section on tests by means of X-rays and neutrons. 


CHRISTMAS LECTURES FOR Boys.—The Institution of 
Civil Engineers is again this year arranging a series of 
three Christmas Lectures for boys. These lectures will 
take place at the Institution at 3 p.m. on Tuesday, 
December 29th, when a lecture on “ Marine Salvage 
Operations,”’ will be given by Commodore T. McKenzie ; 
on Wednesday, December 30th, when a lecture, “ Diving 
in the — Navy,”’ will be given by Lieutenant Com- 
mander G. H. Lawther, R.N., and on Thursday, 
December 31st, when Mr. T. A. L. Paton will lecture on 
“The Harnessing of Water in Power Development.”’ 
These lectures are intended for boys between the ages of 
thirteen and seventeen, and tickets (free) are available 
on application to the Secretary, the Institution of Civil 
Engineers, Great George Street, Westminster, S.W.1. 


GuIDED WEAPONS APPOINTMENTS.—Because of the 
general — in guided weapons and the widening 
range of activities which such progress entails, the 
Minister of Supply has replaced the existing post of 
principal director by the establishment under the Con- 
troller of Guided Weapons and Electronics of a Principal 
Director of Scientific Research (Guided i and 
Electronics) and a Director-General of Guided Weapons. 
The Minister has appointed Dr. R. Cockburn, C.B., 
O.B.E., at present Scientific Adviser to the Air Ministry, 
to be the Principal Director of Scientific Research, and 
Mr. J. E. Serby, C.B.E., at present wy ond Director of 
the Royal Aircraft Establishment, to be Director-General 
of Guided Weapons. Mr. M. B. Morgan, the present 
Head of the Guided Weapons Department of the Royal 
Aircraft Establishment, succeeds Mr. Serby as Deputy 
Director of the Establishment. 


A SMALL CENTRIFUGAL Pump.—We are informed by 
Goodenough Contractors Machinery, Ltd., 70/72, 
London Road, Twickenham, Middlesex, that it has 
introduced a new lin centrifugal pump to meet the 
demands of builders, farmers, market gardeners, small- 
holders, sports grounds, &c. The pump is direct coupled 
to a J.A.P. model 80 two-stroke engine, and the per- 
formance figures are as follows :—Maximum total head, 
110ft ; maximum output, 4000 g.p.h., and guaranteed 
suction lift, 25ft. The total weight of the complete unit 
is only 40 Ib, enabling it to be easily carried by one person 
by the handle provided. A self-priming device incor- 
porated in the pump gives <a automatic repriming 
up toa anteed suction lift of 25ft without the use of a 
foot valve on the suction hose. The pump is said to be 
able to handle liquids containing up to 25 per cent solids, 
liquid mud, sewage sludge, slurry, oil and petrol, 
chemicals, &c. 


INTERNATIONAL TIN AGREEMENT.—After a series ot 
private meetings the United Nations Tin Conference 
held its final plenary session in Geneva on December 9th. 
This was the — meeting of the second session of 
the conference which was convened on November 16th 
by the Secretary-General of the United Nations in 
accordance with arrangements made at the conclusion 
of the first session held in 1950. The United Nations 
Tin Conference was called “* to discuss measures designed 
to meet the special difficulties which exist or are expected 
to arise, concerning tin and, if considered desirable, to 
conclude an international commodity agreement.” 
In accordance with these terms of reference the first 
session, which was held in 1950, considered certain key 
issues that would arise in framing an_ international 
commodity agreement to meet difficulties in connection 
with international trade in tin. The first session had 
before it a draft prepared by the International Tin Study 
Group and some delegations tabled suggestions for an 
alternative text to the articles of that draft ; no attempt 
was made at that stage to prepare the text of an agree- 
ment. It was found that the measures then proposed 
required further examination by governments before 
attempting to draft an international agreement. The 


second session of the conference based its work on the 
draft of an international tin cqperanet prepared by a 
committee of the International Tin Study Group which 
met in London in August of this year. After carefy] 
consideration of this draft and of the amendments 
submitted to it, representatives at the second session 
decided that the text of the International Tin Agreement 
of 1953 be submitted to governments for their considera- 
tion. The agreement is to be open for signature from 
March 1 to June 30, 1954. Governments will signify 
their approval of the agreement by signature and ratitica- 
tion through constitutional processes. The agreement 
recognises the importance of international trade in tin 
to many countries concerned either with Feeeeation or 
consumption. It aims at preventing instability in inter- 
national trade in tin by preventing burdensome surpluses 
developing and preventing the occurrences of shortages. 
The agreement aims at stabilising market conditions for 
industry through the establishment of a buffer stock and 
through the acquisition of 25,000 tons of tin metal to be 
contributed by the producing countries. It also provides 
for the setting up of export controls when the buffer 
stock has absorbed a minimum tonnage of 10,000 tons 
and when warranted by market conditions. The agree- 
ment establishes, as an initial basis, a floor price of £640 
sterling and a ceiling price of £880 sterling. The opcra- 
tion of the buffer stock will be entrusted to a manager 
and will depend primarily on the relation of the market 
price to the floor and ceiling. An International Tin 
Council will be established in London to administer the 
agreement and to supervise its operation. 


Personal and Business 


Mr. W. G. Tuomas has been elected a member of 
Radiovisor Parent, Ltd., 1, Stanhope Street, London, 
N.W.1. 


Mr. J. R. HarpDING, M.LE.E., has been mapainted 
assistant -——— manager of Pirelli-General Cable 
Works, Ltd. 


Georce Pike, Ltd., Boroughbury, Peterborough, 
states that Mr. J. M. Ward has been appointed eastern 
area manager. 


TURNER AND NEWALL, Ltd., has acquired a controlling 
interest in Glass Fabrics, Ltd., Dungannon, County 
Tyrone, Northern Ireland. 


Mr. L. H. Cooper, chairman of The Mond Nickel 
Company, Ltd., has been elected a vice-president of The 
International Nickel Company of Canada, Ltd. 


Tue British STEEL CASTINGS RESEARCH ASSOCIATION 
states that Mr. C. H. Kain, joint managing director of 
Lake and Elliot, Ltd., has been elected chairman of the 
council. . 


Mr. L. D. Watson has been appointed deputy 
managing director, and Mr. J. W. Scruby, financial 
director, of The Weyburn Engineering Company, Ltd., 
Elstead, Surrey. 


MAIDEN AND Co., Ltd., Hyde, Cheshire, has appointed 
Messrs. Reynolds and Wilson, 58, Victoria Street, 
London, S.W.1, as representatives for London and the 
southern counties. 

Coit VENTILATION, Ltd., and W. H. Colt (London), 
Ltd., have opened new London offices at British Columbia 
House, Regent Street, W.1. The head office of the com- 
panies remains at Surbiton, Surrey. 


Tue BristoL AEROPLANE COMPANY states that it has 
concluded an agreement with Pest Control, Ltd., of 
Cambridge, who will design and manufacture spraying 

uipment to be used with the Bristol ‘* Sycamore” 
Mk. 4 helicopter. 


MonsANTO CHEMICALS, Ltd., announces the following 
appointments :—Mr. D, R. Mackie, commercial director ; 
Mr. E. L. Pixton, Mr. D. C. M. Salt, and Mr. J. S. 
Hunter, sales controllers ; and Mr. W. M. Thompson, 
director of purchases. 

LLoyp’s REGISTER OF SHIPPING announces the retire- 
ment of Mr. W. Bennett, its principal surveyor for the 
U.S.A., after forty years’ service with the Register. He 
is to be succeeded by Mr. W. J. Roberts, a senior ship 
surveyor at New York. 

INTERNATIONAL ComBuSTION, Ltd. and Carl Still 
have combined to form a new organisation known as 
International-Carl Still, with offices at 19, Woburn 
Place, London, W.C.1, for the construction of coke 
ovens and by-products plant. 

THe BRIGHTSIDE FOUNDRY AND ENGINEERING CoM- 
PANY, Ltd., states that Mr. A. H. Brinkman has been 
appointed branch manager of its heating and air treat- 
ment division at Liverpool. Mr. P. Baverstock has 
succeeded Mr. Brinkman as branch manager at Ports- 
mouth. 

Tue British Evectricity AUTHORITY announces the 
appointment of Mr. B. C, Pyle, A.M.I.E.E. as generation 
engineer (construction) in the Southern Division. He 
succeeds Mr. C. W. A. Priest, M.I.E.E., who has become 
chief generation engineer (construction) in the South 
Wales Division. 

Mr. GeorGe Woop will retire at the end of the year 
from the chairmanship of Thos. W. Ward, Ltd., Sheffield. 
He joined the staff of the company in 1897, was appointed 
managing director in 1941 and became chairman in 1950. 
Mr. Wood will remain a director and, in recognition of 
his long service with the firm, has been appointed vice- 
president. Mr. Harold W. Secker, joint managing 
director, is to succeed Mr. Wood as chairman. Mr. 
Arnold Carr has been appointed assistant managing 
director and Mr. Rawson F. Stagg has been appointed 
a director. 
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‘INTERNAL COMBUSTION ENGINES 


699,840. September 15, 1951.—Om Dre Sticks, 
Austin Motor Company, Ltd., Longbridge 
Works, Northfield, Birmingham, and Alan 
Charles Hess, of the company’s address. 

Referring to the drawing, the dip stick comprises 

a metal tube A, preferabl 

of brass or copper, whic! 

is open at the lower end 

and is sleeved over a rod 

B of transparent plastic E 

material which possesses 

light “* piping ” properties. 

The metal tube A is pro- 

vided with a longitudinal 

slit C forming a window 

which embraces the maxi- 

mum and minimum oil 

level markings D made 

upon the surface of the 

rod, which masks the F 

window so that the mark- 

ings are visible through 

the window. Secured to G 

the upper end of the tube 

A is a hollow handle E 

which houses an electric 

battery F and a bulb G. 

When the switch A is 

depressed to energise the 

lamp the light is “ piped ” 

along the rod B and the 

portion visible through the 

window C in the metal 

tube will be illuminated. Cc 

Thus, when the dip stick 

is examined in darkness 

and with the lamp illum- D- A 

inated, the oil level will be 

readily seen if it falls with- 
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in the limits of the win B. 

es as a _—_ * 

should. ternative 

construction is also de- No. 699,840 


scribed in the specification.—November 18, 1953. 


699,911. October 13, 1950.—HeEaT EXCHANGERS FOR 
HEATING Fuet Amr Mixture, George Thomas 
a Broomhill, Muddiford, near Barn- 
staple. 

As will be seen from the drawing, the invention 
consists of a rectangular base-plate A of copper pro- 
vided with apertures at the corners for fitting in 
place between an exhaust manifold B and the inlet 
manifold C by bolts D. It has fitted within it a group 
of heat conductor elements E extending from each 
face, the elements being in the form of pins arranged 
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as a group extending from one face approximately 
two-thirds of their length and one-third from the 
other face. The conductor elements are also of copper 
and are brazed in place. In an area of, say, 4 square 
inches thirty-six pins, pointed at each end having 2 
diameter of 4mm, and arranged in rows, provide an 
efficient heat exchanger. The shorter portions of the 
conductor elements are arranged in direct contact 
with the hot of the exhaust flowing through the 
exhaust manifold B and conduct the heat absorbed to 
the longer portions of the conductor elements, which 
are disposed in the path of the combustible mixture 
flowing from a carburettor by way of a down-draught 
conduit F to the inlet manifold C. The conductor 
elements are so placed and spaced as to act as a baffle 
and have a mixing effect upon the incoming petrol 
and air mixture from the carburettor. The mixture 
coming into contact with a nest of hot heat conductor 
elements assists vaporisation of the petrol. By this 
method no petrol is likely to come in contact with the 
piston, and both piston and cylinder should retain 
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a film of lubricating oil. The 
exc! comes into operation immediately the 
engine is started up.—November 18, 1953. 


RAILWAY ENGINEERING 


699,723. December 18, 1951.—RAILWAY AND TRAM- 
WAY RAIL AND WHEEL FLANGE LUBRICATORS, 
Exors. of James Mills, Ltd., Bredb Steel 
Works, Woodley, near Stockport, hire. 
(Unventor: Sir Hugh John Macbeth Rigby, 
Baronet.) 

The lubricator shown in the drawing refers to that 
described in Specification No. 610,637, which com- 
prises a reservoir supported from the rail having a 
cover under which is a spring engaging a weighted 
piston feeding lubricant to the side of the rail as 
shown. By the invention, need for recharging 
the reservoir by the tedious operation of removing 
the cover spring and weighted piston, and filling by 
hand is avoided. To the base of the reservoir there 
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is fixed a pipe connection A with a flexible delivery 
pipe B which, at the other end, is attached to the 
delivery connection of a small rotary pump C placed 
at the side of the track well clear of the passing traffic. 
The pump is mounted on disc D which is flanged on 
the lubricant container E. The pump has an operating 
handle F which, when turned, periodically feeds 
lubricant into the main reservoir. The reservoir has 
a dip stick G so that the operator can readily see 
when the main reservoir is full. The invention can 
also be used on tramway rails with a vibration- 
operated lubricator.—November 11, 1953. 


699,831. March 12, 1951.—AN ADJUSTABLE TRANS- 
VERSE . M S O Maschinen-und Schleif- 
mittelwerke A.G., 195, Waldstr., Offenbach, 
Main, Germany. 

The invention relates to a transverse bearing 
adjustable during rotation of the shaft. The drawing 
shows the bearing housing A, with a bearing bush in 
which the shaft is mounted. The bush is divided into 
three sections B, C, D by two deep incisions E and 
F perpendicular to the axis, the sections only being 
connected with one another by a cross piece G in 
such a way that the middle section C can be twisted 
relatively to the end sections A and B. The external 
diameter H of the middle section C obtained in this 
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manner is also made somewhat smaller than that 
of the two end sections, which are held in the 
housing by keys J and K as shown. The middle 
section C is provided on the side opposite the 
cross piece G with a radial bearing shoulder L on 
which can operate an adjusting screw M of the bearing 
housing A. By feeding the adjusting screw forward, 
the middle section can be swung out about the centre 
connecting piece with respect to the end sections. 
Consequently, the surface of the middle section 
presses against the shaft and urges it against the 
opposite surfaces of the end sections, so that the 
working pressure of the shaft or spindle is always 
taken up uniformly by the opposite surfaces, and 
can easily be regulated at any time by the adjusting 
screw.—November 18, 1953. 


POWER TRANSMISSION 


699,956. May 16, 1950.—TRAcTOoRS AND MOTOR 
VEHICLES, The Daimler Company, Ltd., Daimler 
Works, Coventry. (Inventor: Cyril Maurice 
Simpson.) : 

The invention relates to motor vehicles and is 
particularly, but not exclusively, concerned with 
endless track tractors. In the accompanying draw- 
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ing, on the input shaft to a pre-selector ic 
gearbox, [preferably of the Wilson type, = 

splined a spur gear wheel A which meshes with a 
second gear wheel B. The wheel B is splined to one 
end portion of a power take-off shaft C, which is 
disposed outside the casing the gearbox, but is 
mounted for rotation in bearings formed in extensions 
D and E formed on the ends of the casing. The axis 
of the power take-off shaft C is substantially parallel 
to the axis of the gearbox input shaft F. The other 
end portion of this power take-off shaft C has splined 





No. 699,956 
on it a gear wheel G, located just beyond the gearbox 


casing. This gear wheel meshes with a wheel H 
splined to one end of an ancillary mechanism driving 
shaft J, the shaft being mounted in bearings formed 
in an end wall E of the gearbox casing. The driving 
shaft J is located just below the input shaft F to the 
gearbox, and it can be suitably connected to the 
mechanism. During operation of the engine 
of the tractor the ancillary mechanism will be driven 
by way of the power take-off F, with a cushioning 
effect, and by suitable choice of gearing may be driven 
at any desired speed. The drive to the ancillary 
mechanism will remain positive during periods of gear 
change and when the tractor is stationary, in neutral, 
with the engine running. This is because the drive 
through the fluid flywheel is always present when the 
engine is running and is not broken as may be the 
case with a friction clutch. Furthermore, there 
is little risk of stalling the engine, since under con- 
ditions which give rise to stalling, slip occurs in the 
fluid flywheel and the drive to the ancillary mechanism 
is maintained. Modifications to the gearbox are also 
described in the specification.—November 18, 1953. 


MISCELLANEOUS 


699,900. November 1, 1950.—A Scum REMOVER 
FOR USE IN THE MANUFACTURE OF SUGAR, 
Guillaume Lambinon, 8, Avenue Guillaume 
Macau, Ixelles, Brussels, Belgium. 

The object of the invention is to obviate the dis- 
advantages of excessive production of scum in the 
manufacture of sugar by the method described in 
British Specification No. 699,864. As shown in this 
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drawing A is the top cover of an evaporator, above 
which is the scum remover, consisting of a closed 
cylinder B which has the same diameter as the 
evaporator, Through the bottom of this cylinder 
passes a pipe C which ends inside the cylinder at 
about two-thirds of the height. This pipe provides 
communication between the interior of the scum 
remover and the interior of the evaporator. The pipe 
C terminates at its upper end in ducts D which are 
inclined downwards. At the upper end of the 
cylinder B is an opening E in communication with 
the vacuum duct which is normally situated in the 
cover of the evaporator. A lateral pipe F returns 
the juice separated from the scum to the bottom of 
the evaporator. The scum which forms during 
evaporation rises through the tube C and is thrown 
back towards the bottom by the ducts D. The liquid 
in the scum is separated from the vapour and gases 
therein and returns to the evaporator by the pipe F, 
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while the vapours and gases separated from-the liquid 
are drawn through the aperture E. The rate at which 
the liquid in the scum is separated can be controlled 
by increasing or decreasing the degree of vacuum, 
and losses of juice through the vacuum are avoided.— 
November 18, 1953. 


MISCELLANEOUS 


699,772. May 29, 1951.—Rust INHIBITING Com- 
POUNDS, Standard Oil Development Company, 
Elizabeth, New Jersey, U.S.A. 

The materials of the invention which are employed 
as corrosion preventing additives for mineral oils are 
addition products obtained by reacting together alpha- 
pinene and a petroleum sulfonic acid. The addition 
products may be conveniently prepared by reacting 
substantially equimolar quantities of the two reactants 
at a somewhat elevated temperature of about 50 deg. 
to 100 deg. Cent. The reaction is normally com- 
pleted within a period of about one to three hours. 
Solvents such as alcohol, alcohol-water, and oil may 
be employed, if desired. The sulfonic acid employed 
to react with the alpha-pinene may be any petroleum 
sulfonic acid. The additives of the invention may be 
advantageously employed as the active rust preventing 
ingredient in any mineral oil solvent, and such 
solvent oils may, for example, be naphthas, spindle 
oils, light and heavy lubricating oil fractions. Con- 
centrations of the additive in mineral oil solvents may 
vary from 0-025 to 5 per cent, although concentra- 
tions of 1 to 2 per cent are more generally preferred, 
especially when the composition is a mineral lubri- 
cating oil. In the specification various examples are 
given of the preparation and testing of. typical 
additives.—November 18, 1953. 





Technical Reports 


Measurement of Radio Interference in the-Frequency 
Range 0-15 Mc/s to 30 Mc/s. A Mains Isolating Unit 
(Ref. M/T117). By J. Miedzinski and S. F. Pearce. 
The British Electrical and Allied Industries Research 
Association, Dorking Road, Leatherhead, Surrey. 
Price 12s. 6d., postage 4d.—B.S. 800, “ Limits of 
Radio Interference,” requires that the r.f. noise 
voltages developed at the terminals of an electrical 
appliance shall be measured across a substantially 
resistive load of 150 2 in the manner prescribed in B.S. 
727, “ Characteristics and Performance of Apparatus 
for Measurement of Radio Interference.” The present 
report describes the design and construction of a mains 
isolating unit which meets the requirements of the 
latter standard in the frequency range 0-15 Mc/s to 
30 Mc/s. The unit is suitable for making measure- 
ments on appliances for use on mains voltages up to 
250V d.c. or single-phase a.c. The continuous current 
rating is 5A; provided loading is intermittent the 
rating may be increased to 10A. Full design details 
are included in the report. 


Gas-Blast Circuit Breakers. Effect of Arcing on the 
Mass-Flow of Air Through the Nozzle and on Nozzle 
Pressure—Second Progress Report (Ref. G/T262). 
By A. A. Hudson, B.Sc., Wh.Sc. The British Elec- 
trical and Allied Industries Research Association, 
Dorking Road, Leatherhead, Surrey. Price 6s., 
postage 3d.—This report describes a continuation of 
the investigation into the aerodynamic conditions 
during arcing in the nozzle of a gas-blast circuit 
breaker. The mass flow of air from the arc chamber 
to the nozzle has been determined by the rate-of- 
change-of-pressure method employed in reports 
Refs. G/T234 and G/T255 for a second value of arc 
chamber pressure, viz., 115 lb per square inch gauge. 
The ranges covered in these tests were as follows :— 
Current, 2000A to 8000A r.m.s.; nozzle diameter, 
1-0cm, 1-Scm, 2-0cm and 2-5cem ; lower gap zero, 
1-Ocm and 2-0cm. It was found that the mass-flow 
from the chamber during arcing was again a function 
of J/d**>, as in the case when an arc chamber pressure 
of 80 lb per square inch gauge was used. 

Acomparison was made for the three values of lower 
gap used, between the mass-flow at the two values of 
arc chamber pressure, viz., 80 Ib and 115 Ib per square 
inch gauge. The effect of the arc upon the pressure at 
two points at the upstream end of the nozzle was 
determined for the ranges of current, nozzle diameter 
and lower gap covered in these tests, and it was found 
that the increase in pressure above the value with no 
arc present was greater at the upstream end than at 
the downstream end of the nozzle. 


Road Note No. 16: Bituminous Surfacings Made 
by the Wet-Aggregate (Hydrated Lime) Process. 
D.S.LR., H.M. Stationery Office. Price 1s.—This 
note describes how to make bituminous surfacings 
with cold wet aggregate. The process is of special 
value where facilities are not available for drying 
suitable locally occurring aggregate, it is pointed out, 
and simple portable mixing equipment can be erected 
at the source of such aggregate. 

For bituminous surfacings the aggregate is usually 
dry and hot when mixed with the binder; wet 
unheated aggregate will not normally adhere to the 
binder, The addition of a little hydrated lime or 
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Portland cement to the wet aggregate before mixing 
in the binder enables it to be coated at normal 
atmospheric temperatures. Mixtures satisfactory 
for most where warm-mixed coated 
macadam is normally used can be made in this way. 
Some naturally occurring sands and gravels can be 
used successfully in their condition “‘ as dug” by this 
process. Road surfacings, which have carried heavy 
traffic satisfactorily, have been constructed in this 
way both in this country and abroad and the process 
was used on a number of airfields during the war. 

The note gives tabulated specifications for satis- 
factory mixes for a kinds of ~ ory and for 
surfacings capable of carrying t of various 
intensities. Sections are also devoted to mixing, 
sampling and analysis, laying and subsequent treat- 
ment. Tests, developed by the Shell organisation, 
for suitable ranges of binder content for mixtures 
made with sands from different sources, are given 
in the appendices. 





Catalogues 


NewMANn Inpustrigs, Ltd., Yate, Bristol.—Leaflet 
describing the Newman range of modern motors. 

Dowty Equipment, Ltd., Cheltenham.—Booklet 
describing “‘ Dowty ”’ liquid spring undercarriages. 

a. Ltd., 12-18, Grosvenor Gardens, angen, 

1.—Booklet entitled “* Vybak* Rigid Shee! 

4 E. Sykes, Ltd., Staines, Middlesex. aioe 
entitled “ Machines and Tools for Gear Production.” 

ILFoRD AZOFLEX DEPARTMENT, 104, High Holborn, 
London, W.C.1.—Booklet describing “* Azoflex ”’ equip- 
ment. 

P. X. Fox, Ltd., Hawksworth Road, Horsforth, 
Yorks.—Latest publication on wire-wound potentio- 
meters. 

G.B. Equipments, Ltd., 37-41, 
London, W.1.—Booklet entitled 
Industry.” 

Tue STEEL COMPANY OF SCOTLAND, Ltd., Glasgow.— 
New booklet describing steel castings supplied by the 
company. 

JoHN HADLAND, Scatterdells, Chipperfield, Herts— 
Booklet entitled * *Time Microscopy in the Service of 
Industry.” 

Fusarc, Ltd., Team Valley, Gateshead-on-Tyne, 11.— 
Catalogue giving details of automatic arc welding 
installations. 

AKTIEBOLAGET, BOLINDER-MUNKTELL, ESKILSTUNA, 
Sweden.—Brochure describing accessories for modern 
power presses. 

PriesTMAN Brotuers, Ltd., Holderness Engineering 
Works, Hull.—Booklet describing the “* Wolf” % cubic 
yard excavator. 

TEcALEMIT, Ltd., Plymouth, Devon.—Copy of new 
brochure dealing with lubrication systems as applied to 
the textile industry. 

THe Epison SwAN Exectric CompaANy, Ltd., 155, 
Charing Cross Road, London, W.C.2.—Leafiet entitled 
‘“* Ediswan Special Rectifiers.”” 

J. CoLtis AND Sons, Ltd., Regent Square, Gray’s Inn 
Road, London, E.C.1.—New list 284, describing Collis 
mechanical handling equipment. 

J. W. SmirH (Coventry), Ltd., 36 and 41, Queen’s 
Road, Coventry.—Catalogue showing “ Isis’ drawing 
tables and draughting machines. 

STANDARD TELEPHONES AND CaB_es, Ltd., Connaught 
House, Aldwych, London, W.C.2.—Leaflet describing 
the 4033-A Cardioid microphone. 

BourDoN Toots, Ltd., Union Road, Corie, 
Surrey.—Illustrated brochure ie > 
infinitely variable speed gearbo 

British Ropes, Ltd., ic a dealin 
with locked coil rope, guide ro aerial track ropes, an 
tables giving the breaking loads, weights, &c. 

British TYRE AND RUBBER COMPANY, Ltd., Herga 
House, Vincent Square, London, S.W.1.—Booklet 
entitled “ Plain Facts About the Care of Vee Belts.” 

THe MorGan Crucis_e Company, Ltd., Battersea 
Church Road, London, S.W.11 .—Copy of leaflet 
describing ‘‘ Carbinent ’’ impervious carbon and graphite. 

AUTOMATIC TELEPHONE AND ELECTRIC COMPANY, 
Ltd., Strowger Works, Liverpool, 7.—Leaflet describin 
the “ A.T.E.” mosaic "diagram with remote control an 
indication facilities. 

IMPERIAL CHEMICAL INDUSTRIES, Ltd., Imperial 
Chemical House, Millbank, London, S.W.1.—Booklet 
ublished by Metals Division entitled “‘ Instantor Fittings 
for * * Alkathene ’ Tube.” 


Mortimer Street, 
“Visual Aid for 





Launches and Trial Trips 


HERTHA, oil tanker ; built by the Blythswood Ship- 
building ~~_ Ltd, for Skibsaktieselskapet William 
Hansens Rederi, Bergen ; length 305ft, breadth 44ft, 
depth 20ft 3in, deadweight 3500 tons on 18ft 6in draught; 
ten cargo oil tanks, one pump room, two 200 tons per 
hour cargo oil pumps; single-screw, triple-expansion 
engine, taking steam from two oil-fired forced draught 
cylindrical Scotch boilers at 220 lb per square inch and 
530 deg. Fah. Launch, November 26th. 

BritisH ENGINEER, Oil tanker ; built by Harland and 
Wolff, Belfast, for the British Tanker Company, Ltd.; 
~ h between perpendicalare 630ft, breadth moulded 

6in, depth moulded 46ft 8in, deadweight 32. yee: oe 
aay cargo oil tanks, one pump room, two 600kW turbo: 
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driven generators, one 150kW. diesel-driven generator - 
one set of compound double-reduction turbines, 
12,500 s.h.p. at 112 r.p.m. of propels, two Babcock andj 
Wilcox water-tube boilers supply steam at 450 Ib 
square inch and 750 deg. Fah: unch, November 24th 


BritisH CorPoRAL, oil tanker ; built by Harland and 
Wolff, Ltd., for the British Tanker Company, Ltd,: 
_ h between perpendicalare 490ft., breadth moulded 

,» depth moulded 36ft deadweight 14,000 tons ; 
pon po cargo oil tanks, two pump rooms, two 
125kW diesel-driven generators, one S50kW steam. 
driven generator; Harland-B. and W. two-stroke, single. 
acting, opposed-piston diesel engine, six cylinders, 
620mm diameter by 1870mm combined stroke, two 
Sa multitubular boilers. Launch, December 
t 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Wed., Jan. 6th—LONDON Section: School of Hygiene and 
Tropical Modine ae Street, Gower Street, W.C.1, 
“* Engineerin 5a ee V.H.F. Multi-channel Telephone 

Equipment,”’ ew. T. Brown, 6.30 p.m. 


INCORPORATED PLANT ENGINEERS 


To-day, Dec, 18th—BiRMINGHAM BRANCH: Im 
Birmingham, “* Industrial Safety,’’ E. E. Jellife, 


INSTITUTE OF FUEL 


Tues., Dec. 22nd.—Institution of nausea ical Engineers, Storey's 
Gate, St. James’s P. ndon, S.W.1, “ The Festival Hall 
Heat Pump,”’ P. E. Montagnon, 5.30 p.m. 


INSTITUTE OF METALS 


Wed., Dec. 30th.—BiIRMINGHAM LOCAL SECTION : 
Memorial Institute, Great Charles Street, Birmingham, 

“ Metals in Telecommunications,”’ C. E. Richards, 6.30 p.m. 

Tues., Jan. Sth. XFORD Loca SECTION : dena Café, Corn- 
market Street, Oxford, aes Methods of Electro- 
plating,”’ G. E. Gardam, 7 

Wed., Jan. 6th. — INFORMAL MECURRON : The University, Edg- 
baston, Birmingham, “ Lubricants for Metal-Working Opera- 
tions in the Non-Ferrous Metal Industries,’’ 10.30 a.m. 


INSTITUTE OF NAVIGATION 


To-day, Dec. 18th.—Royal Gesemartient Society, 1, Kensington 
Gore, London, S.W.7, “ Developments in Radio Aids to 
Surface Navigation,’’ 5 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 


Tues., Jan. Sth.—Geological Society, Burlington House, Piccadilly, 
London, W.1, “Some Mechanical Handling Problems in the 
Chemical Industry,” J. Johnston, 5.53 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., Jan. Sth—Worxs Meetinc: Great George Street, 
Westminster, London, S.W.1, “‘ Swedish Underground Hydro- 
Electric Power Stations,”’ J. F. Hagrup, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Mon., Jan. 4th.—S. MIDLAND CENTRE: James Watt Memorial 
Institute, Great Charles Street, Birmingham, Discussion on 
“ Technical Education of Non-National-Certificate Students,” 
opened by J. Ashmore and D. I. — 6 oe 

_ Jan. Sth.—MEASUREMENTS Si avoy Place, Vic- 

oria Embankment, London, W.C.. xe be re Scaling Unit Employ- 
py Multi-Electrode Cold-Cathode Tubes,” and “ A Sensitive 

Pulse Trigger Circuit with a Stable Threshold, ”’ K. Kandiah ; 
“ The by om may of a Neutron Specqrourster for the Inter: 

mediate Energies,” F. S. Gould C. Hammerton, M. G. 
Kelliher, A. W. Merrison and ‘Wiblin, 5.30 p.m.— 
—N. MIDLAND CENTRE : British Fiectiicity Authority, White- 
hall Road, Leeds 1, “ Voltage a and Current 
Transformers As Associated with Switchgear,’’ W. Gray and A. 

right 

Wed., Jan. 6th. O Tans Svs Sus Centre: Cleveland Scientific 
and Technical Institute, Corporation Road, Middlesbrough, 
a = Hazards,”’ “‘ Electrical Safety,’’ D. A. Picken, 

p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Dec. 18th-——-GENERAL MEETING: Storey’s Gate, St. 
James’s Park, London, S.W.1, “ The Now British Standard 
System of Limits and Fits,”” H. G. Conw y; “ The Practical 
Application of the New British "Standard § Seclem of Limits and 
Fits,”” G. J. Pearmain, 5.30 p.m. 

Mon., Jan. 4th.—E. MIDLANDS BRANCH, GRADUATES’ SECTION : 
College of Technology, La nea “<4 noone —s Adopted 
in Power Station Installations,” E. Challener, 7.15 p.m.— 
—S. WaALes BRANCH, GRADUATES" “Section :' Y.M.C.A. 
Buildi Ki “ The Utilisation and Dis- 
tribution ‘of Compressed Air in Mines,” D. J. Davies, 7 p.m. 


INSTITUTION OF POST OFFICE ELECTRICAL 
ENGINEERS 


wa. Jan. 6th. ——Institution of Electrical Engineers, Savoy 
Place, London, W.C.2, “‘ Telex Service,”’ R. N. Renton, 5 p.m. 


OF PRODUCTION ENGINEERS 


6th. ores SECTION : Victoria Station 
“4 ‘Milton Street, Nottingham, “ The Production Engineer 
and his Relations,” J. i. Bingham, 7 p.' 7 parm WOLVEREAMP- 
TON SECTION: Technical College, Wolverhampton, “ oe a 
cation of Hydraulic Power as an Aid to Productivity,” 
Levetus, 7.15 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


Wed., Jan. 6th—MIDLAND SeEcTION: James Watt Memorial 
Institute, Great Charles Street, ee am, airman’s 
Address, “‘ Brewing and Distilling,” T . F. Luck, 7 p. 


ial Hotel, 
-30 p.m. 


James Waitt 





Rg rly ae 


REINFORCED CONCRETE ASSOCIATION 


Tues., Jan. Sth.—N.W. eaaeeces : College of Technology, 
Sackville Street, a. “ Concreting Methods and 
”* A. P. Lambert, "6s i Soci 24, The T : 
iverpoo iety, ‘emple, 

Liverpool, “ ing Methods and Machi- 
nery.” A. P P. Lambert, 6.30 p.m. 
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